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View- Showing: Portion of Old Wooden, Dock: and:the Excavation: for New Concrete Structure, 
FROM‘ WOOD TO CONCRETE=REPAIRS: TO- DRY DOCK No. 2, BROOKLYN NAVY YARD.—[See page 246.] 
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THE MONO-RAIL FOR HIGH-SPEED TRAVEL, 


The mono-rail railway has achieved a sufficient 
measure of success to entitle it torank as a standard 
system of construction, at least for certain classes of 
work. At present the system is restricted almost ex- 
- elusively to railways designed for the hauling of 
freight by draught animals or by manual power on 
plantations, or to light railways which act as feeders 
to the main lines of traffic. It has found its most ex- 
tensive field of operation in India and some parts of 
South America. Only of late years has it attracted 
more than occasional attention as a possible means of 
passenger traffic, although the mono-rail line between 
Listowell and Ballybunion, Ireland, nine and one- 
half miles in length, has been for some years in suc- 
cessful operation. In our issue of May 5, 1900,.we gave 
illustrations of the Langen mono-rail railroad between 
Barmen and Elberfeld, Germany, -which must. be cot: 
sidered as the most important development yet made 
in this direction. This is a double-track, elevated line, 
carried upon steel posts and A-frames. The trains are 
made up of full sized cars, each .with a seating capa- 
city of fifty people, the average running speed of the 
trains being twenty miles an hour. 

In both the Irish and the German lines above re- 
ferred to, there is no attempt to obtain exceptional 
speeds, the operation of both systems conforming to 
the common practice of suburban and light railways. 
Rightly or wrongly, however, the advocates of the 
mono-rail construction claim to see in the system spe- 
cial qualifications for the running of abnormally fast 
express trains, and, as was to be expected, some highly 
absurd claims have been made and impossible methods 
of construction and operation suggested. The propo- 
sal which is just now attracting the most attention is 
the construction of an express railroad between the 
cities of Manchester and Liverpool upon what is known 
as the Behr system, in which the weight of the train is 
borne by a central elevated rail, and the cars are 
guarded against excessive oscillation by means of 
steadying rails placed below the level of the single 
rail, one on each side of the structure. The first ap- 
plication of the company for the necessary parliament- 
ary powers met with refusal ; but it seems that another 
effort is to be made to obtain the necessary powers, and 
as the project is backed by the powerful influence of 
Sir William Preece, so long identified with the British 
Post Office, it is considered probable that it will be 
carried through. The ‘‘trains,” which are to be elec- 
trically operated, will consist each of a single coach 
weighing 45 tons and seating 64 passengers. These cars 
are to be started at ten minute intervals, and traveling 
at the rate of 110 miles an hour, they will cover the dis- 
tance of 3414 miles in twenty minutes. There will 
be no intermediate stations, switches, or crossings. 
Ina paper published recently upon the subject, Sir 
William Preece seems to be perfectly satisfied that this 
high speed ean be maintained, and that, although the 
fares will be slightly lower than those charged upon 
the standard form of railway, the enterprise will prove 
to be profitable. 

_ In the interests of high-speed transit it is to be 
hoped that parliamentary obstruction will be removed 
and that the possibilities of extremely fast travel may 
receive the thorough testing which would result from 
the completion of the proposed road... No one who 
considers the wonderfully rapid development of elec- 
trical traction since its inception can affirm that a pro- 
posal to raise the speed of inter-urban traffic to 100 
miles an hour is chimerical either from the standpoint 
of the engineer or the capitalist. With a properly con- 
structed track, transmission lines and motors, a mean 
speed of over 100 miles an hour could certainly be 
achieved; and if the company, as they state, can carry 
passengers between Manchester and Liverpool . at 
aboyt the same fare as is charged on the present rail- 
roads, and in half the time, it is certain that they will 
secure a sufficient volume of travel to render the un- 
dertaking profitable. We do not, however, ‘for a mio- 
ment believe that the mono-rail is indispensable to the 
realization of extremely high speeds, for it would be pos- 
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sible torun.atrain at. equal speeds over a surface road, 
provided the preper superelevation of the outer rail 
were given. The advantages of the system seem to lie 


chiefly in the fact that by carrying the trains well. 


above the surface, the risks that are incidental to all 
sarfaee lines on -account of crossings, open gates, 
broken fences, etc., are entirely removed. 
+202 
THE WATER-TUBE BOILER ON TRIAL. 

It cannot be denied that the disappointing results 
that have followed the recent wholesale introduction 
of the water-tube boiler into the British navy shook, 
for the time being, the faith of engineers in water- 
tube boilers as such, and caused something of a revul- 
sion of feeling in favor of the cylindrical boiler of 
the. well-known Scotch type. The steam engineer- 
ing world has awaited with considerable interest and 
anxiety the official report on the subject, and now that 
it has been-some time before the public, and there has 
been an opportunity to weigh the evidence, it is gen- 
erally conceded that the water-tube boiler, as a type, 


_ stands pretty much where it did before, and that its 


relative merits and demerits have not been affected one 
way or the other. All that was claimed for the water- 
tube boiler has been realized, and its failures in the 
British navy are not chargeable to the boiler, as such. 
In proportion to its power, it is considerably lighter 
than the Scotch boiler; it carries considerably less 
water; and it possesses the advantage (scarcely to be 
overestimated) of enabling a ship to raise steam and 
get under way in far less time than was possible with 
the older type. 

According to the memorandum submitted by the 
British Admiralty, the failure of the Belleville boiler is 
to be attributed more to the inexperience of the boiler 
room staff.than to any inherent defects in the boiler 
itself.. There is no denying that it has proved to 
be an extravagant coal consumer; but it seems that 
after economizers were added, and the staff had 
become thoroughly familiar with. the management of 
the boilers as thus equipped, the coal consumption per 
horse power compared favorably with that of the 
ordinary cylindrical boiler. It has been found that 
there is a strict relation between the economical re- 
sults achieved and-the degree of training of the crews. 
When in the course of this elaborate experiment (for 
it is nothing less) important defects occur in any part 
of the machinery of new ships, the best method of 
remedying the trouble is jointly considered by the 
builders, by the dock yard officials, and by the Ad- 
miralty engineers. It becomes necessary to determine 
whether the defect is to be remedied by a different 
method of handling the machinery, or whether it calls 
for some radical change in the plant itself. After a de- 
cision has been reached, it is frequently necessary to 
delay the changes until the ship can be laid ,off:; and 


even when the alteration has been made, prudence , 


dictates that it should be generally adopted only after 
it has been given a trial upon one or two ships selected 
for the purpose. All of this takes considerable time, 
and progress is necessarily slow. 

That the Belleville boiler is not merely valuable for 
strategical and tactical reasons, but compares favora- 
bly with any other type in efficiency, is shown by the 
recent trials of the sloop ‘‘ Vestal,” which, on her full 
power trial, with 221 pounds boiler pressure, an air 
pressure of 0°27 inch, and a total indicated . horse 
power of 1,451, showed a water consumption - of 16°8 
pounds, and a coal consumption of 1:52 pounds per in- 
dicated horse power per hour. At five-sevenths of full 
power, the water consumption was 156 pounds, and 
the coal consumption fell to the remarkably economi- 
eal figure of 13 pounds per indicated horse power per 
hour. At half power, with a water consumption of 


15°58, the coal consumption was 1°41 pounds per indi- 


cated horse power per hour. These results, it will be 


seen, compare favorably with those which are now 


obtained on the ‘ Deutschland,” whose equipment 
may be taken as representative of the latest merchant 
marine practice. This vessel, it will be remembered, 
showed a full power consumption of 1°45 pounds per 
horse power per hour, . . 
+ 0+ 2 —___— 
THE “WISCONSIN” AND THE “VARIAG.” 

The builders of the ‘‘Oregon” are to be congratu- 
lated upon the fact that the excellent work which they 
put into that fine vessel has evidently been duplicated 


in the second battleship which they have built for the - 
Ata time when _ 


United States navy, the ‘* Wisconsin.” 
naval men were complaining of the wide disparity 
which existed between the speeds achieved by.naval 
vessels on government contract trials and their subse- 
quent performance on actual duty, the memorable trip 


of the ‘‘Oregon” around Cape Horn proved that this 7 


ship, at least, was an exception to. the rule; and as.a 


fitting climax to her performance, in the long chase > 


after Cervera’s squadron she showed herself to. be the 
fastest of the battleships, and at least a match for the 
cruisers. Dispatches from the Pacific coast state that 
on her trial trip in the Santa Barbara Channel, the 
Ss Wisconsin, ” a sister ship to ‘the Alabama,” whose 
excellent record of 1701 knots an hour was recently 
mentioned in this journal, covered the trial course at a 
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speed of -17°1 knots an-hour, thereby constituting her- 
self the fastest battleship in the United States navy. 
The new battleship is a vessel of over 11,000 tons dis- 
placement, and was required to show a contract speed 
of 16 knots with an indicated horse power of 10,000. 
That she should have exceeded this speed by 1:1 
knots is highly creditable, and suggests that in this 
vessel, as in a previous warship constructed at these 
works, the builders have voluntarily enlarged. the 
capacity of the engines and boilers. 

Only a few days prior to the trial of the ‘ Wis- 
consin,” the William Cramp & Sons Shipbuilding Com- 
pany achieved a notable success with the Russian 
cruiser ‘‘ Variag,” which by the terms of the contract 
was required to maintain a speed of 23 knots an hour 
for twelve consecutive hours. It will be remembered 
that during the first trial, held some two or. three 
months ago, the ‘“ Variag” maintained the required 
speed for several hours, or until the failure of one of 
the cylinders necessitated postponement. On the trial 
recently held, the ‘‘ Variag” maintained a speed of 
24°25 knots for twelve hours, a performance which, on 
account of the duration of the test, places this speedy 
cruiser among the very fastest of the vessels of her 
class. While it is true that the two Chinese cruisers, 
‘*Hai Tien” and “ Hai Chi,” of 4,300 tons displace- 
ment, achieved a mean speed of 24 knots during four 
separate runs over the measured wile, this is certainly 
not more creditable than the maintaining of 2425 
knots for twelve consecutive hours. 

0 
THE LATEST DEVELOPMENTS OF WIRELESS 
TELEGRAPHY. 

At the recent annual gathering of the British Asso- 
ciation at Bradford, England, Sir William Preece, who, 
as electrician to the English Post Office, rendered vala- 
able service to Marconi in the introduction of his sys- 
tem of wireless telegraphy into England, ‘delivered a 
lecture upon his own experiments in the: utilization of 
the Hertzian waves for transmission of artieulate 
speech without the. assistance of connecting wires. 
The first experiments were conducted across Loch 
Ness in the Highlands of Scotland, as long ago as 
February, 1894, and they had in view the transmission 
of Morse signals by means of his electro magnetic 
method of wireless telegraphy. Two parallel wires, 
well earthed, were arranged one.on each side of the 
lake,and the apparatus was-so arranged that the wire 
could be systematically shortened with a view to ascer- 
taining the minimum length necessary to record satis- 
factory signals. During the experiments an attempt 
was made to compare telephonic and telegraphic sig- 
nals, and determine whether it was possible to trans- 
mit vocal sounds in the same manner in which the 
Morse signaling was being conducted.. It was found 
that when the length of the parallel wires was reduced 
to 4 miles on each side of the water, it was possible to 
exchange, articulate speech across the loch at a dis- 
tance of 1% ‘niles. 

Shortly after this, however, Marconi’s practical .ap- 
plication of the Hertzian waves occupied the atten- 
tion of the electrical world to the exclusion of Preece’s 
experiments, but in 1899, after having identified him- 
self conspicuously with Marconi’s work, Preece re- 
turned to his former investigation. His new experi- 
ments were of a more elaborate character, and they 
conclusively proved the fact that the maximum effects 
are produced when the parallel wires are terminated by 
earth plates to the sea itself. The conventional tele- 
phonic transmitters and receivers were employed. 

At this time a scheme was in contemplation for con- 
necting the lighthouse of an isolated .group of rocks 
known as the Skerries with the coast guard -station at 
Cemlyn, which is equipped with a post office telephone 
system. It was found, however, that the rough nature 
of the bottom of the channel and the strong loeal eur- 
rents were such as to preyent the. laying of a cable, and 
it was decided to attempt communication by wireless 
telephony. A wire, 750 yards in Jength, was erected 
along the Skerries, and on the mainland another line 
was carried from a point opposite the Skerries . to 
Cemlyn, a distance of 314 miles. Each line terminated 
with an earth plate in the sea. The average distance 
between the two parallel wires was 2°8 miles, and with 
this installation telephonic communication was easily 
maintained between the two stations, and the service 
has proved to be practical and thoroughly satis- 
factory. “he 

A siwilar system of wireless telephony is. now in 
course of erection’ bet ween Rathlin Island, on the north 
coast of Ireland; and the mainland. The excellent 
results which have thus far been obtained prove that 
under existing conditions wireless telephony is a suc- 
cess, and may be easily and cheaply adapted to com. 
mercial needs. Although the system has not been ap- 
plied to ships, there is no doubt that..telephonic com- 
munication from ship to ship or from ship to shore 
could be carried out, the cireuit: ‘being- formed by 
means ofa copper wire terminated at each end of the 
ship in the sea.: 

. Another development ‘@f--witeless telegraphy is that 
of Rosenberg,-which is just now in practical demon- 
stration at the Crystal Palace, Iiondon. His system is 
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similar to that of Marconi with the exception that it 
embodies a slight but very important alteration in the 
coherer. Theinventor claims that he can communi- 
cate up to a distance of 2 miles without making use 
of the vertical wire, while with the vertical wire he can 
transmit messages to a distance of 40 miles. He an- 
nounces that he has completed an automatic repeating 
device, which presumably will be installed at intervals 
of 40 miles. Mr. Rosenberg has also devised a modifi- 
eation of his system on a small scale, which should 
have an important commercial application. It con- 
sists of a small box containing the receiving apparatus 
as used in the system. When absent from his office one 
may receive notification of his desired attendance there 
by the tinkling of a small bell. The office or business 
house may not be aware of the wherabouts of the per- 
son whom it is desired to call up, but so long as he is 
no further distant from the transmitting apparatus 
than 2 miles, he can be notified. Mr. Rosenberg has 
given practical demonstration of this contrivance with 
distinct success. 

A few weeks ago we drew attention to the applica- 
tion of the Hertzian waves to torpedo warfare, the in- 
vention being that of a young Englishman, who is at 
present successfully developing his system. . The expe- 
riments described in the article referred to consisted in 
the sucessful steering of a small launch by means of 
the Hertzian waves. Asaresult of the favorable report 
given by Admiral Colwell, of the British government, 
the Admiralty have offered the inventor a large sum 
provided he can successfully manipulate a torpedo 
while it is submerged. The German government have 
made him a similar offer under the same proviso. We 
are informed that the inventor has accomplished the 
desired result, and that in private preliminary trials 
he has steered the vessel with as much ease when it is 
snbmerged as when it is at the surface of the water. 
The gyroscope, which ceases to have any raison d'etre 
in an electrically controlled torpedo, is removed, and 
its place is taken by a wireless telegraphy receiving 
apparatus, which, acting upon a set of magnets, mani- 
pulates the rudder. 

a 
CALCIUM CARBIDE AT THE CONGRESS OF APPLIED 
CHEMISTRY. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Among the papers read at the International Con- 
gress of Applied Chemistry, recently held at Paris, 
those relating to the carbide of calcium industry and 
the production of acetylene were of great interest. 
The present development of the carbide industry 
in Europe was shown by a series of papers read by 
different delegates, each of which described the car- 
bide plants of one of the leading countries. M. Minet, 
in his opening paper, in which he treats electro-chemi- 

_cal processes from a historical and an industrial point 

of’ view, mentions the carbide industry in a general 
way, and gives a resumé of the installations in Eu- 
rope. The paper read by M. Gin gives some interest- 
ing details as to the development of the carbide industry 
in Austria-Hungary, where the abundance of water- 
falls has led to the establishment of a considerable 
number of carbide plants. At present, seven large 
plants are in operation, and the total water power 
used is about 24,000 horse power. A number of pro- 
jects are shortly to be put in execution, which will 
bring the total up to nearly 80,000 horse power. 

The largest of these works, from the point of view 
of capacity, is that of Jaice, which has been erected 
by the Bosnian Electric Company; the large falls of 
the River Pliva are here utilized. The river widens 
into a lake which discharges into a lower lake in a 
series of cascades. The dam has been placed shortly 
below the mouth of the upper lake, where the water 
is taken off in a canal about two miles long; the canal 
passes through fifteen tunnels of 12 by 15 feet section 
and ends in a large reservior near the station. From 
this point the water is brought to the turbines by two 
iron conduits of 5 feet diameter. The capacity of the 
hydraulic plant is about 9,500 horse power. Eight 
turbines are installed in the station, of 1,000 horse 
power each, connected to Schuckert dynamos. The 
electric furnaces for this plant have been installed by 
the latter company. The plant situated at Paternion 
is of much smaller capacity, but presents many points 
of interest. It has been installed by the Venetian Elec- 
trochemical Society, and is located on the bank of the 
River Kreuznerbach. The lime is furnished by quarries 
of limestone which are found in the neighborhood. 
A head of water of 200 feet is obtained from a water- 
fall in this stream; the water is brought to the tur- 
bines by canals and iron conduits to the station, situ- 
ated at 1,600 feet from the fall. -Here are installed 
three turbines, of 400 horse power each, connected 
directly to a triphase alternator, working at 350 revo- 
lutions. The grinding machines will pulverize 8,000 
pounds of lime and 5,000 pounds of coke per day. 
This material is transported to an automatic balance, 
and thence by a conveyor to a screw mixing tank; 
from here it falls to the doors of the electric furnaces 
by a series of conduits. The mechanical operations 
are carried out by two electric motors. Nine double 
electric furnaces are used, with space for three others 
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to be installed later ; the furnaces have a capacity of 
125 horse power. 

The Meran works is one of. the most important 
plants ; it is operated by the Gin and Leleux process. 
It utilizes the water power of the Etsche, one of the 
confiuents of the River Adige. The fall has a height of 
about 280 feet. The canal is less than a mile long ; it 
passes in a tunnel for a part of the way, and then two 
metallic conduits, 6 feet in diameter, bring the water to 
the turbines ; there are five of these, of the Garry pat- 
tern, with horizontal shaft. To these are coupled 
five alternators of 1,200 horse pewer each. Of these, 
two are used for the carbide plant, to which the cur- 
rent is transmitted by two cables in sjbway and over- 
head line ; these furnish 2,000 horse power to the plant. 
A deposit of crystalline marble, very pure, is found 
near the works. It is carried by an aerial transporter 
to the calcining furnace. The lime and coke are ele- 
vated by a bucket conveyor to the grinders, passing 
thence to the mixers and finally by a conveyor to the 
furnaces. The latter have a capacity of 260 kilowatts 
each ; they are disposed in battery in a large room 85 
by 130 feet. These furnaces are claimed to give, per 
kilowatt day, over 11 pounds of erystallized carbide. 

Among the plants shortly to be erected is that of 
Petrozeny. The fall of the Szill River here situated 
belongs to the Acetylene Company of Vienna. It is 
about 75 feet high at a maximum, and a mean of 4,800 
horse power may: be obtained. Another projected 
plant is that, of Almissa, on the Cetina River. This 
large fall belongs to a syndicate, including Ganz & 
Company, of Budapest, the Belgium Aluminium Syn- 
dicate, and others. The fall is to be obtained by a 
derivation from the Cetina, using for the purpose a 
tunnel five miles in length, and in this way 50,000 horse 
power could be realized. Another fall on the same 
river is to be utilized by Descovics & Gin, who have ob- 
tained the concession ; a head of water of nearly 300 
feet is assured, which will give 6,000 horse power. A 
central station is to be established below the fall, and 
the energy to be transmitted to the port of Olmissa by 
the high tension system at 12,000 volts; at the latter 
point will be located the carbide works. 

The carbide industry in the United States was the 
subject of a paper read by Mr. John A. Matthews, 
who, after giving a historical resumé of the subject, 
describes the. Niagara and Sault Sainte Marie plants, 
and brings out the fact that the former works turn out 
most of the carbide consumed in America. He gives 
the selling price of carbide as varying from $70 to $90 
per ton, and estimates that it requires 300 horse power 
for twenty-four hours to produce a ton of carbide. The 
cost per ton he estimates at $38. The carbide produced 


‘at Niagara is guaranteed to give 5 cubic feet of acety- 


lene per pound, but the production of gas is usually 
greater. Mr. Matthews says that acetylene lighting is 
being extensively introduced in the Western States. 

Another interesting paper was that read by M. A. 
Rossel, upon the state of the industry in Switzerland. 
Up to the time of the discovery of carbide of calcium, 
hydraulic power was but little used in that country, 
and there were only two important electrochemical 
works, that of Neuhausen, which utilized a part of the 
fall of the Rhine for the production of aluminium, and 
the Vallorbes plant, making various electrochemical 
products. The first carbide was wade in the latter 
works, and soon after the Neuhausen plant followed its 
example, as-also the Luterbach works. From this point 
the carbide industry developed rapidly, and a large 
amount of capital was obtained for establishing hy- 
draulic plants for this purpose. The Neuhausen Com- 
pany greatly increased its plant, and erected that of 
Rheinfelden; Siemens & Halske, with the Wyman 
Company, installed a carbide works at Langenthal, etc. 
M. Rossel then gave a short account of some of the 
leading plants. The Neuhausen works use hydraulic 
power to the extent of 2,000 to 2,500 horse power, from 
the fallin the Rhine. A part of the energy is utilized 
to generate direct current and another part for alter- 
nating current on the two-phase system. Both alumin- 
ium and carbide are produced at these works, which are 
in active operation. The Veriner factory takes its 
energy from the large hydraulic plant at Chévres; it 
utilizes about 7,000 horse power in the shape of two- 
phase alternating current. 
2.000 volts and a series of transformers reduces this to 
200 volts to operate the furnaces. There are thirteen 
of the latter, twelve using 500 horse power, and one of 
1,000 horse power. ‘The Langenthal works was de- 
stroyed by fireon June 5 last. It was erected in 1897 
by Siemens & Halske and operated by them in 
conjunction with‘ the Société Electrique de Wynan. 
Thestation at the fall produced triphase alternating 
current at high tension, which was brought by over- 
head line to the carbide plant, 4 miles distant; it was 
transformed here to 45 volts.and 3,000 amperes by three 
transformers. 

The three furnaces installed here produced about 
500 tons of carbide per year. Another large plant is 
that established on the River Lonza, at Gampel., utiliz- 
ing two of the falls of that river. The first fall. has a 
head of 350 feet and operates five turbines of 500 horse 
power each, direct-connected to low-tension alterna- 


The primary tension is - 


243 
tors, while the second fall, of 680 feet, drives ten simi- 
lar turbines with high-tension dynamos; the two- 
phase system is used. The first fall gives 2,500 horse 
power, which is all utilized for the production of car- 
bide ; the second fall gives 5,000 horse power, and one- 
half of this energy is used for the same purpose. M. 
Rossel describes a number of other plants, including. 
that of Vernoya, with turbines of 4,500 horse power. 
900 of which is used for carbide; Thusis, using 3,000 
horse power, with twelve furnaces of 250 horse power ; 
the Nidau plant, disposing of 5,000 horse power, and 
using 1,800 for carbide, etc. In the second part of his 
paper M. Rossel speaks of the raw material used. 
Limestone of very good ‘quality is found in Switzer- 
land, which gives lime of 99 per cent purity and con- 
taining no trace of phosphorie acid. The carbide de- 
livered to commerce is guaranteed to give 4'8 cubic feet 
per pound, but generally it exceeds this by 2 to 5 per 
cent... Acetylene lighting is being adopted for public 
systems as well as in some of the factories. 

——— —————~ + 8-2 __—— 
THE CONGRESS OF APPLIED CHEMISTRY AT PARIS. 

The Congress of Applied Chemistry has been one of 
the most interesting of the series held at Paris. It is 
the fourth international congress relating to this sub- 
ject. The first was held at Brussels in 1894, with great 
success, and resulted in the formation of the second, 
held at Paris in 1896. The third was held at Vienna in 
1898. The opening session of the present Congress was 
held in the amphitheater of the Sorbonne. M. Ber- 
thelot was honorary president of the committee, and 
M. Moissan, president. M. Moissan delivered the 
opening address; he gave a short resuméof the history 
of the previous congresses, and showed their great 
utility. In closing he thanked the delegates from the 
governments and various societies for the manner in 
which they had answered the invitation addressed to 
them. M. Berthelot, who was to have pronounced the 
main discourse of the session, was absent on account of 
indisposition, and the address was read by M. Moissan. 
M. Berthelot went over the general history of chemical 
methods, and shows the ancient origin of the science. 
In ancient Egypt the art of chemical transformations 
was practised, and this art was not merely experi- 
mental, as might be supposed, but was pursued with a 
well defined method, as is shown by the manuscripts. 
It is this ancient science, transmitted partly by tradi- 
tional processes, and partly by the Syrians and Arabs, 
who have not contributed greatly to it, which became 
the alchemy of the middle ages. 

M. Berthelot passes over the succeeding centuries to 
the great discoveries of the end of the last century, 
which laid the way for the modern science. He laid 
stress upon the important role filled by the new pro- 
cesses of electro-chemistry, and showed how rapidly 
these industries were developing and what a great 
future was in store for this branch of the science. 
After the address, the officers of the Congress were 
nominated, these being M. Berthelot, honorary presi- 
dent, and M. Moissan, president. The honorary vice- 
presidents included more than sixty of the delegates, 
and all of the leading countries were represented. A 
great number of papers were read at the succeeding 
sessions of the Congress ; among the most interesting 
were those relating to acetylene, carbide of calcium, 
production of ozone, production of metals and alloys 
by the electric furnace, methods of analysis, some of 
which will be reproduced in full or in abstract at a 
later date. At the closing session the next Congress 
was fixed for 1902, to be held at Berlin. 

2 +6. 
BORAX IN EUROPE, 

The greater part of the borax which now enters into 
European commerce is extracted from borocalcite, a 
mineral which is formed principally of borate of lime. 
It is found in great quantities in certain parts of Asia 
Minor. The process of treatment depends upon the 
reaction of borate of calcium and caustic soda, which, 
when added, form borax and carbonate of lime. It 
has been found that the caustic:soda may be replaced 
by bicarbonate of soda to obtain the ‘game result, the 
best method being to use a mixture of the two. In 
the process which is now generally used, the native 
borocalcite is reduced toa fine powder in a mill. Of 
the powder, 15 parts by weight are taken, and. 60 
parts of water, and this is placed in a steam-heated 
vessel, adding 8 parts of bicarbonate of soda and 2 
parts caustic soda, aud the whole is boiled for about 
three hours. The mass resulting from this treatment 
is passed into large filter presses, and the hot solution 
which comes off is placed in crystallizing basins, and at 
the end of a few days the borax may be collected in 
erystals ; these are put todry in a steam oven. They 
are often in irregular masses of large size, and these 
must be broken into sinall pieces, after they have been 
well cleaned. The small crystals thus obtained are 
assorted and put in barrels whose weight is from 100 
to 800 pounds. The cake of carbonate of lime which 
reinains in the filter-press is washed with water until 
the borax is completely extracted, andis then sold to 
glass, paper or cement works. It is estimated that 100 
pounds of borocalcite will yield 100 to 105 pounds of 
crystallized borax. , 


244 


A NEW MILITARY FOLDING BICYCLE. 

The bicycle as a.supplementary fighting unit is 
rapidly making headway in the various armies of the 
world. For years it was regarded more as a toy than 
an efficient mount, and consequently the nations, ab- 
solutely unaware of the capabilities of the machine for 
military purposes, did not regard its introduction with 
favor. But its advantages have now been so forcibly 
emphasized that those very people who at one period 
regarded it with resentment are now foremost in their 
recommendations for employing it upon the battlefield. 
For certain military duties, such as scouting and con- 
veyance of dispatches, the cycle is absolutely without 
arival. It is noiseless, occupies small space, and con- 
sequently offers but « very insignificant target to the 
rifle fire of the foe, offers great mobility, and is ab- 
solutely reliable. 

In England recently, an army of cyclists numbering 
about 2,000 men in all was organized for the purpose 
of determining how far it would be possible for an 
army of such mounted men to temporarily repel the 
advance of an invading army until the main army 
were able to arrive and fight a pitched battle. It was 
supposed that the foe had landed on the southern 
coast of England and were advancing on London by 
the thirty-six roads leading to the metropolis, since the 
railways had all been destroyed. The cyclists had to 
dispute the advance of the foe, and they accomplished 
the object in such a convincingly formidable manner 
that their utility has been thoroughly established. 

Other nations have also been equally zealous in in- 
troducing the cycle into their respective armies. 
France, Germany, Italy, Belgium and Russia all pos- 
sess military cycling detachments, and recéntly the 
Japanese have made the innovation in their army. In 
the majority of the cases, however, the cycle generally 
employed is of a collapsible design. ‘That is to say, 
the machine is so constructed that by means of some 
simple operation it can be folded up into small! com- 
pass and be slung upon the back of the rider, out of 
the way. To satisfactorily accomplish this desidera- 
tum with the existing type of machine, however, is a 
very difficult matter. The majority of the devices by 
which the cycle may be folded are based upon the 
idea of hinging the frame in some manner... This prin- 
ciple, however, destroys the rigidity and strength of 
the machine to a very appreciable degree. 

But a military cycle has now been devised which is 
said to bestronger, more rigid and lighter than the con- 
ventional type of machine; and l#ghtness commensurate 
with strength and rigidity in a military cycle is a great 
recommendation toward its utility upon the battle- 
field. 

It will be recognized that the frame is constructed 
upon the system of triangles, which principle is the 
most conducive to stability. The tubes of the frame 
are doubled throughout, whereas in the existing type 
of cycle they are single. A very important improve- 
ment is the front section of the frame, carrying the 
steering wheel. There is no fork. As is well known, 
this is one of the most serious defects inherent in the 
present diamond frame, since the system of triangles 
has to be abandoned somewhat in the front head. But 
in the Dursley-Pedersen this defect is efficaciously sur- 
mounted. There are a pair of tubes springing from 
the hub of the front wheel - 
on either side to the head 
of the frame. The front 
tubes on each side are per- 
fectly straight, but the 
second tubes are drawn 
back in the center, and an 
open steel crown plate 
holds all four in position. 
From the head of the ma- 
chine the tubes dropping 
tothe crank bracket are 
placed almdést~ vertically, 
while from the “tank 
bracket two more tubes~ 
spring to the front fork, 
holding it firmly in posi- 
tion. From the head also 
drop the tubes to the hub 
of the back wheel, and 
another pair of tubes 
radiate from the crank 
bracket tocarry the saddle, 
which is one of the most 
eonspicuous features of the 
whole machine. It does 
not consist of a shaped 
leather seat securely fixed 
upon a saddle pillar, but 
is a seat suspended ham- 
Mock fashion between 
seven spiral springs at- 
tached to the adjustable 
saddle pillar and the top 
front fork, to which it is 
secured by means of a 
strap, which can be ad- 
justed so as to tighten or 


FOLDING BICYCLE, WITH RIFLE ATTACHED, 
WEIGHT, 15 POUNDS. 
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to slacken the saddle.as desired. The recommendation 
of this unique saddle is that it adjusts itself to every 
movement of the body, and allows perfect freedom to 
those muscles which cycling brings into play. By this 
means perineal pressure is entirely averted, while per- 


THE SCHELLENBACH COLLAPSIBLE LATHE-DOG. 


fect ventilation, ease, comfort and softness of seat are 
assured. As the strain between the saddle pillar and 
the hub of the back wheel is purely tensile, they are 
connected on each side by wires in place of tubes. The 
joining of the tubes throughout the machine is accom- 
plished by sweating instead of the more general braz- 
ing, the former method being considered to be stronger. 
The handle bar is passed through the front tubes, and 
is fixed at a low elevation, the handles curving upward 
to the desired height. F 

Someidea of the strength of this principle of con- 
struction may be gathered from the fact that the in- 
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ventor’s original machine was built of poplar sticks, in 
lieu of the steel tubes, secured together with twine, 
and represented a total weight of 18 nounds. - Yet this 
machine, primitive though its construction is, has 
been ridden no less than 5,000 miles without the slight- 
est mirhap, and is still in use. 

The cycle is folded by slipping out the front wheel 
and tubes at the head and at the point where the two 
tubes radiating from the crank bracket join the front 
tubes. The front wheel then folds back upon the back 
wheel and is kept in position with a strap. ‘It takes 
but twenty seconds to perform the operation and to 
sling it upon one’s back, and it can be as readily put 
together again. The total weight of the machine. 
which is constructed of steel throughout, is only 15 
pounds. Indeed, it folds up so compactly that one can 
climb obstructions and perform the ordinary military 
duties with the greatest facility and without the slight- 
est inconvenience. The rifle is fixed vertically ina 
slot on the frame of the front wheel. 

—_—_—_—_—___O-0 OO 
A COLLAPSIBLE LATHE-DOG. 

A lathe-dog which can be wore conveniently and 
securely fitted to the work than dogs hitherto used, 
and which can be adjusted within a wide range, is the 
subject of an invention which George W. Schellen- 
bach, of Joplin, Mo., has recently patented. 

As shown in our illustration, the lathe-dog has a 
base, A, which constitutes a fixed jaw. From one end 
of the base or jaw, A, a tail, B, projects, which is to 
be used in the ordinary manner. Passing through one 
end of the jaw, A, and provided on its lower threaded 
end with a nut, is an arm, C, formed with notches. 
The arm, C, passes through an opening in a movable 
jaw, D, provided with a pin designed to lie in any one 
of the notches of the arm, C. A key carried bya spring 
secured on the movable jaw, D, extends into the open- 
ing mentioned and wedges the arm, C, and the jaw, 
D, rigidly together. The end of the jaw, D, is slotted 
to receive a screw, H, pivoted to the fixed jaw and pro- 
vided with a duplex locking nut. By means of this 
nut the jaw, D, is foreed down toward the jaw, A, since 
a slight rocking movement is permitted by the pin 
lying in the notch of thearm, C. The working faces of 
both jaws may be recessed to hold the work securely. 

It is evident that the dog can be easily taken apart 
and packed in a very small space and that its range of 
adjustment is wider than that of ordinary dogs. 

a 
Petroleum in Japan, 

The petroleum industry has reached a considerable 
development in Japan, as may be remarked from the 
reports recently published in The Japan Times relating 
to the province of Echigo. In this district as many as 
thirty companies now exist, some of these representing 
a capital of more than half a million, while the total 
capital engaged in the petroleum industry in this 
region is estimated at more than six millions. Asan 
indication of the activity which now prevails in the 
petroleum region, it is stated that two of the principal 
banks of Japan are about to make branch establish- 
wents in the cities of this district. There is some talk 
of installing a pipe line from the distriet of Echigo to 
Tokio, upon about the same plan as that now estab- 
lished in the Caucasus region. The plans for this work 

are soon to be drawn up, 
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and it is to be directed by 
M. Miyagi, a prominent 
Japanese engineer, who is 
a graduate of the engineer- 
ing college of the Imperial 
University of Tokio. 
——__+«—___. 
The Torpedo Boat 
Se sniley.? 

The torpedo boat ‘ Bai- 
ley ” had her builders’ test 
on the Hudson River, at 
Yonkers, September 17. 
She made 30 knojs, and it 
is thought she will show 32 
knots on her official trial 
trip. Her contract calls for 
30 knots. ‘Ibe builders’ 
trial was made at a pres- 
sure of 165 pounds of steam 
and she developed a little 
over 5,000 horse power. 
Her capacity is in excess 
of 6,000 horse power. 

——————t—— 

DURING some excava- 
tions in the Forum at 
Rome, the laborers un- 
earthed the head and part 
of the body of a marble 
horse. It is a magnificent 
piece of scnipture, and 
great value has been 
placed upon it. Accord- 
ing to experts, the relic 
dates from about the sec- 
ond century before Christ. 
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PARIS EXPOSITION—BUILDING OF THE GERMAN 
MARINE, 

At one end of the Champ de Mars, near the Seine, is 
the picturesque building which has been erected to 
represent the German marine. The photograph gives 
a good idea of its general appearance. The main 
portion of the building is in characteristic German 
style, and is decorated with marine emblems. The 
walls are finished in white staff, with an ornamental 
border in fresco representing vatious forms of steam- 
ships and sailing vessels. At 


one corner is an arched entrance, @ a! 5 
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above which are two sailors in re- are | 
lief, each with appropriate em- ian 


blems, supporting the nationalcoat 4 
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of arms. Above the main doorway Ey Ait 
is a small tourelle in the form of a Aa 
lighthouse, carrying above a system ad 
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of semaphore signals. The build- 
ing is surmounted by a tower which 
rises to a considerable height, repre- 
senting one of the German light- 
houses; it is painted alternately 
white and brick red; a platform 
near the top is upheld by four pro- 
jecting turrets, and from this rises 
‘the upper portion supporting the 
cupola, in which has been installed 
a powerful are projector of the 
Schuckert system; from this ele- 
vated point it sends its rays to all 
points of the Exposition grounds. 
The building has three stories, 
not including the lighthouse. On 
the first floor are a number of ex- 
hibits of great interest covering a 
variety of subjects pertaining to 
marine.architecture and life-saving 
apparatus, There is a large globe 
of bronze, about 12 feet in diameter; 
upon it the continents are repre- 
sented in silver and the sea in light 
blue, while the routes of the princi- 
pal German navigation companies 
are traced by lines of different col- 
ors. The genius upholding the globe 
is in repoussé bronze, as are also the 
handsomely executed figures be- 
neath the globe. The total height 
of the globe from the floor is about 
30 feet. Around the base are the 
signs of the zodiac represented in 
relief, and a series of tablets’ bear 
the names of the prominent navi- 
gation companies. Another illus- 
tration shows a model of the large 
office building of the North Ger- 
man Lloyd erected at Bremen ; it 
was designed by the architect 
Poppe, of that city. The model is 
executed in plaster, 
and measures about 
7 feet square at the 
base; under the 
model are a number 
of photographs 
showing interior 
views in different 
vessels of the com- 
pany, and below 
these are a number 
of small models rep- 
resenting the prin- 
cipal vessels ; among 
the largest of these 
may be mentioned 
the ‘Kaiser Wil- 
helm IL,” the 
“Friedrich der 
Grosse,” etc. The 
great number of 
models shown indi- 
cates the size of the 
company’s fleet. In 
front of each vessel 
is a ecard giving the 
principal dimensions 
and data. Not far 
from this is to be 
seen a partial section 
of the new steamer 
** Deutschland,” exe- 
euted in one-third 
natural size. The 
front is arranged to 
be flush with the 
wall, and the specta- 
tor looks into the in- 
terior of the vessel. 
‘The-main gallery is 
thus seen, with its 
three decks and its 
upver dome of 
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stained glass; below is represented the main dining 
saloon, with all its fittings reproduced in miniature ; 
red is the prevailing color of the upholstering and 
tables; upon the latter are numerous incandescent 
lamps. The gallery above is finished in hardwood 
and bronze; the finishing of the different saloons is 
shown, and the whole gives a very good idea of the in- 
terior arrangement of the vessel. On one side is a large 
model of the same vessel, which measures about 12 
feet long ; it is finely executed in all its details. Near 
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it a model of about the same size shows the ‘ Kaiser 
Wilhelm der Grosse’’ of the same company ; a smaller 
model, about 8 feet long, shows the “Friedrich der 
Grosse.” The different war vessels are also repre- 
sented by a number of models of smaller size; among 
these may be mentioned the armored cruiser ‘* Weissen- 
burg,” also the ‘‘ Yakumo,” built for the Japanese ser- 
vice. These two vessels were built at the Vulean 
Works at Stettin. The first-class battleship ‘‘ Karl 
der Grosse’? is represented by a model of fine work- 
manship, showing the details of the 
armament. 

The floating dock at Hamburg, 
of 17,500 tons, constructed by Blohmn 
& Voss, is represented in miniature}; 
it carries a derrick crane of 150 tons. 
Upon the dock is the steamship 
‘*Potsdam”; a portion of the quay 
is seen, united to the dock by a 
number of bridges ; a railroad runs 
along the water’s edge. Another 
model shows the operation of 
lengthening out the government 
postal steamer ‘‘ Preussen” upon 
a floating dock, and the method of 
putting in the intermediate pieces ; 
at the. same time the interior ar- 
rangement of the vessel may be ob- 
served. An interesting collection 
consists of a number of torpedo 
boats, constructed for the different 
governments by the Schichau 
works at Elbing. Among these is 
represented one of eleven torpedo 
boats of 27 knots built for the Rus- 
sian marine, and another of 30 
knots for Italy. A number of types 
constructed for the Japanese, Rus- 
sian, and Chinese marine are to be 
seen, and torpedo cruisers built for 
Norway and Austria. The Vulcan 
docks, of Stettin, have also a num- 
ber of models, among which may 
be mentioned the armored cruiser 
“* Hertha;” the cruiser ‘‘ Bogatyr,” 
built for the Russian government, 
is also shown. 

On the second floor one of the 
main objects of interest is a large 
model of the port of Hamburg, 
built upon a-platform. The build- 
ings and streets of the city and the 
different docks with their vessels 
are well represented, giviug a good 
idea of the large amount of ship- 
ping handled by this port, which 
has become one of the most import- 
ant of Europe. Near it is a model 
of the boat which is to be used in 
the Antarctic expedition which is to 
take place next year ; 
the boat is repre- 
sented in ;4 scale. 
Its actual length is 
138 feet, with a maxi- 
mum width of 36 
feet; it has 1,442 
tons displacement. 
The engines are de- 
signed to furnish 275 
horse power. ‘This 
boat has been built 
at the Howaldts- 
werke at Kiel. 
Among the other 
models to be seen on 
this floor may be 
mentioned those of 
the principal yachts 
of 1899. besides a 
number of other ves- 
sels. On the third 
floor is seen the 
floating crane, 
“Turgud Alb,” built 
for Constantinople 
by the Bremen Com- 
pany, and the ar- 
mored cruiser “ Vic- 
toria Louise.” A 
number of collec- 
tions of ships’ instru- 
ments are shown 
here; Schaffer & 
Budenberg, of 
Magdeburg, have an 
extensive exhibit of 
marine pumps and 
valves. Different 
forms of diving appa- 
ratus are to be seen, 
and seversi improved 
forms of divers’ suits, 
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RECONSTRUCTION IN CONCRETE OF DRY DOCK 
No. 2, NEW YORK NAVY YARD. 

The reconstruction of Dry Dock No. 2 of the New 
York navy yard, Brooklyn, affords a striking object 
lesson as to the defects of wood and the advantages of 
masonry in this kind of structure. The choice of tim- 
ber in dry dock construction was determined entirely 
by considerations of cheap first cost ; for not even the 
most sanguine advocate of wooden dry docks has sug- 
gested that they would compare in economy of main- 
tenance and repairs with the stone docks. 

Dry dock No. 2 was built in 1890, and after a useful 
life of only nine years, it has failed so completely as to 
render its entire reconstruction desirable. Compare 
this with the record of the adjoining dry dock No. 1,a 
granite structure, which is just as good to-day as when 
it-was opened over half a century ago. 

On more than one occasion we have described the con- 
structive features of wooden dry docks, and the reader 
is referred to the illustrated article in our issue of 
February 20, 1897, describing the big dry dock officially 
known as No. 3. 

Apart from the serious objections to wooden dry 
docks on the score of their rapid decay and the need of 
constant renewal, either in part or in whole, their con- 
struction is such that they are but poorly adapted to 
withstand the heavy hydrostatic pressure to which 
they are subjected when dry. The floor and walls of 
the wooden dry dock are nothing more than a com- 
paratively thin shell of wood, bolted down upon a 
mass of piling which has been driven over the whole 
area of thedock ; and while they are fully able to with- 
stand the outward pressure due to the weight of a ship 
when the dock is empty, or of water when it is full, they 
are entirely unsuited to withstand the inward 
thrust of water which may get in behind the 
altars and beneath the floor whenthe dock 
is pumped dry. In the case of a large dock 
30 feet in depth, the hydrostatic pressure 
tending to burst in the floor and lower walls 
will approximate one ton to the square foot. 
Such a disaster is guarded against by driving 
several walls of sheet-piling entirely around 
the dock; but it frequently happens that 
carelessness in driving the piles, or the pres- 
ence of obstructions underground, will cause 
a break in the continuity of the sheet-pil- 
ing, and permit the accumulation of water 
behind the altars. 

In the case of the dock now under con- 
sideration, it seems that during a heavy and 
prolonged rain storm last year, the culverts 
proving insufficient to carry off the storm 
water, it flowed over the surface of the navy 
vard and collected behind the walls of 
the dock, which proved unequal to the 
strain upon them, and bulged out at the 
point shown in one of our first page illus- 
trations, to the extent of several feet, break- 
ing off the 12 x 12 caps, and generally wreck- 
ing the structure over a considerable por- 
tion of its area. It’was decided that the 
wost satisfactory way to repair the damage 
would be to reconstruct the walls of the 
dock in concrete. 

In carrying out the repairs, the steps, or 
‘‘altars,” as they are called, were first stripped to the 
level of the lower guide-wales of the sheet-piling, as 
shown in the lower engraving of our first page, and the 
backing was excavated to the same level. The wall of 
sheet-piling was then driven, the piles penetrating to a 
depth of 54 feet from the ground level. The stripping off 
of the timber structure and the excavation of the back- 
ing was then carried down until it was possible to put 
in position the shoring timbers, which will be noticed 
extending from the longitudinal wales to the old sill or 
bottom altar at the floor of the dock. The excavation 
was then carried down to the floor level and round 
piles were driven over the whole surface, the distance 
from center to center of the piling being 2 feet. The 
piles were then cut off about 6 inches above the 
ground, as shown in the accompanying transverse sec- 
tion of the dock. On this foundation, as thus formed, 
was built up the concrete monolith, its outer face 
abutting against the wall of the sheet-piling and its 
inner face being stepped into altars. It was originally 
intended to build the altars of granite ; but to avoid 
the delay that would be caused by waiting for the de- 
livery of the granite, it was decided to build them of 
concrete. .To protect the altars, 144 by 24-inch brass 
nosing-strips were laid along their edges, and 3 by 12- 
inch pine fender-strips were let into the risers, as shown 
in the accompanying drawing. 

It will be noticed that the slope of the side walls of 
the concrete dock is considerably steeper than that of 
the old strnceture, the two being in the ratio respec- 
tively of 2to 3 and about 1 to 1. The result is that 
the new dock has a form ‘which is very much better 
adapted to the docking of ships, inasmuch as it gives 
more room (22 feet on the floor) where it is greatly 
needed, :and brings the upper edges of the dock closer 
to the sides of the ship—advantages which greatly 
facilitate the handling of material and the general 
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operations connected with dry dock repairs. The 
old floor of the dock was left undisturbed between 
the side siils, but the transverse timbers were extended 
beneath the concrete for the full width of the new 
floor, in order to give increased transverse strength to 
withstand the upward thrust due to hydrostatic pres- 
sure. 

The concrete monolith will be extended. entirely 
around the dock to the inner of the two grooves pro- 
vided for receiving the caisson gate. Here the timber 
groove will be replaced by one in granite. It is fortu- 
nate for these repairs that the dock was designed with 
outer and inner grooves, since by placing the caisson 
at the outer groove and shoring it from the floor of the 
dock, as shown in one of our first page illustrations, it 
was possible to build the new granite groove without 
any further preparation. Had it not been for this cir- 
cumstance, it would be necessary to build a heavy cof- 
fer-dam across the entrance channel, whose cost would 
have added greatly to the total cost of the reconstruc- 
tion. Advantage has been taken of the opportunity 
offered by the construction of the new groove to build 
a new caisson and enlarge the entrance to the dock, 
the enlarged caisson affording an entrance 72 feet wide 
on the bottom as against 53 feet, while a gain in width 
of 5 feet has been made at the coping, and a gain of 
6 inches in the depth over the sill. The result of these 
changes is that the reconstructed dock will be capable 
of accommodating any ship in the United States navy. 

When it is stated that.the cost of these repairs will 
be about $600,000, it might seem that the advantages 
which we have outlined above were purchased at a 
rather dear figure ; but when we consider the relative 
cost for repairs of masonry and timber docks already 
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in existence in the United States navy, it will be real- 
ized that the more durable structures are, in the long 
run, the more economical. The figures furnished by 
the Bureau of Yards and Docks show that during the 
seven years from 1892 to 1899, the repairs on the three 
stone docks at Boston, New York and Norfolk amount- 
ed to only $4,548, whereas the repairs on the three 
timber docks at New York, League Island and Norfolk 
amounted during the same period to no less than $426,- 
073. The reconstruction of the dock has been carried 
out under Capt. P. C. Asserson, C.E., to whom we are 
indebted for courtesies extended in the preparation of 
this article. Zi 
+8 Oe 
A New Use for Fogged Plates. 

Dry plates that have been fogged before exposure in 
the camera by some means or other, can be utilized 
for the production of transparencies. Take the fogged 
plate and expose it to lamplight for a few minutes, in 


order that it may be fogged evenly all over. Then im- 
merse it in the following solution: 
Copper Chloride............-ceecseccecve iene cecesceeees 350 grains 
Potassium bromide. .......cccsseccececccceesssseeeecees 4a 
WALCT is go sediuswsiadns veer en eee te seasiusseeetaveses 16 ounces. 


The plate should be left in this bath for about ten 
minutes, and then thoroughly washed in water. The 
whole of the operations may be performed in orange 
light. When dry the plates are comparatively insen- 
sitive. To print, the plate is placed behind the nega- 
tive in the printing frame in the usual manner, and 
with a negative of average density an exposure of from 
twenty to thirty seconds may be given in diffused day- 
light; or from two to five minutes at a distance of 
about twelve inches from an ordinary lamp or gas 
burner. Any developer may be used, but care should 


‘be exercised to use rather a large proportion of bro- 
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Gorrespondence. 


The Color Screen for Astronomical Telescopes. 
To the Editor of the SCIENTIFIC AMERICAN : 

The article on the subject of the color screen in the 
issue of the SCIENTIFIC AMERICAN of September 22 
contains some statements which are not in accord with 
the historical facts in regard to its development, and 
some conclusions in regard to the results which are 
premature, if not erroneous. I am glad, in the 
interests of scientific and historical accuracy, which 
the SCIENTIFIC AMERICAN always aims to serve, to 
give fulier information in’ regard to the facts of the 
case. The color screen for the purpose described can 
hardly be called an invention, but an application to 
visual telescopes of a device well known in photo- 
graphy, but used for a somewhat different effect. Its 
use on the 26-inch equatorial of the Naval Observa- 
tory was the result of successful experiments made by 
Prof. See and Mr. Peters to remove the violet-blue 
halo caused by the secondary spectrum, which is a 
source of annoyance in all large achromatic refractors. 
While its use for this purpose is effective, it ought not 
to be inferred that it causes a decided improvement in 
bad definition of the image due to atmospheric condi- 
tion. It would also be premature to assert that the 
experiments show such decided effect in the reduction 
of the diameters as are indicated in the article in 
question, until further measurements shall have been 
made by other observers both with and without the 
color screen, in order to remove the probability of sys- 
tematic personal error to which all observations of this 
kind are peculiarly subject. 

At the time of the publication in the As- 
tronomische Nachrichten, in April, 1900, of 
the description of the color screen and the 
preliminary results obtained by its use on 
the great equatorial of the Naval Observa- 
tory, it was thought that the matter was 
entirely new. The editor of that journal, 
however, in an editorial foot-note, called 
attention to a previous successful investi- 
gation of the same character as follows : 

“Concerning earlier successful attempts to 
eliminate the secondary spectrum, compare 
M. Mittenzwey, Astronomische Nachrichten, 
2523 and 2524, ‘On the Absorption of the 
Secondary Spectrum in Large Refractors.’ ” 

These earlier investigations do not ap- 
pear to have been generally known, and the 
use of the color screen doves not appear to 
have been carried beyond the experimental 
stage or practically tested by use on an in- 
strument of large dimensions. A reference 
to Mittenzwey’s communication on this sub- 
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aa ject in the Astronomische Nachrichten, 1883, 


s ye shows, however, that he fully appreciated 


its advantages, as will be seen by the follow- 
BS | ing brief quotation: : 

b ‘““A thorough spectroscopic investigation 
of the absorption of a large number of colored 
media has finally resulted in an extremely 
simple method, by which the secondary 
spectrum in the achromatic telescope is so 
far removed as to be imperceptible in an in- 
strument of 6 inches aperture and 60 inches focal length 
with 400 magnifying power, while the brightest colors 
of the spectrum suffer thereby no perceptible diminu- 
tion in intensity. The image of a bright star is shown 
. . . asalittle disk surrounded by a few diffraction 
rays, yet completely free from the strong violet-blue 
halo which in instruments of large dimensions forms 
such an objectionable feature. Upon the disks of 
planets, details of delicate markings are rendered dis- 
tinct which otherwise are seen only with difficulty. 

‘* The contrivance consists of a capillary fluid cell of 
blue-green fluorescent derivative of resorcin, fluores- 
cein, which is inserted in the cone of rays close to the 
ocular system. 

‘*A very weak alkaline solution of the same in glyce- 
rin, which will not dry up, was inclosed in a capillary 
cell of two plane parallel glass plates, and this cell in 
turn was fastened onto the plane surface of the field 
lens by a film of oil, or else to the cap of the eye- 
piece.” 

By giving the above statement due publicity you will 
greatly oblige 8S. J. Brown, 
Prof. of Mathematics, U.S. N. Astronomical Director. 

Washington, D. C., October 9, 1900. 

At Altoona, Pa., the Edison Electric Illuminating 
Company strings its wires with the aid of an electric 
motor, which is carried by a truck. The current 
for the motor is obtained by tapping the company’s 
three-wire system. The motor drives an ordinary 
stonemason’s crah. The speed is reduced by a counter- 
shaft, which gives a rate of rope travel of 40 feet per 
minute. A %-inch rope is used and a small four-jaw 
home-made clutch, to which the wire is fastened. The 
wiremen have no difficulty in pulling up 3,000 feet of 
large bare copper wire a day on street work, says The 
Electrical World. 


OCTOBER 20, 1900. 
Science Notes. 
The Rothamsted experimental station, which was es- 
tablished by Sir John Bennet Lawes, was given to 
the nation before his death. 


Lieut. Amsdruap’s polar expedition has just returned. 
xle examined and charted the region from Cape Dal- 
ton to Aggas Island, and thus obtained a chart of the 
whole coast of East Greenland from Cape Farewell to 
Franz Josef Land. 


The failure of the ‘‘ Windward” to return from the 
Arctic regions is thought to denote the fact that the 
explorer will not attempt to return this year. It is 
probable that the season was an open one in the far 
North, and if this was the case Lieut. Peary may have 
taken the “ Windward” into some high latitude, 
hoping to use the vessel in an expedition next season. 


Helen Keller, the interesting blind and deaf mute, 
has passed the entrance examination to Radcliffe Col- 
lege. She has chosen the French, English, and Ger- 
man courses, and in addition the’course in history. 
The examination papers were made out, using the 
raised point system, and she wrote the answers upon 
atypewriter. Atthe lectures she is accompanied by 
Miss Sullivan, who sits close behind her and gives her 
in the manual language whatever the instructor may 
be saying. 


Prof. Robert Koch, the famous bacteriologist of Ber- 
lin, has returned to Europe. He has been conducting 
scientific investigations in the German colonies for a 
year, and has now reached Hong Kong. He states 
that he has discovered means for preventing the spread 
of malaria in malarial districts, and has found means 
of extirpating it. His experiments in this line were 
conducted in New Guinea, where large numbers of 
natives die vearly of malaria. He prescribes a medi- 
cine the chief ingredient of which is quinine. It is 
said to be both curative and preventive. He also 
found it necessary to expel the parasites of malaria. 
Details are not given as to how this is accomplished, 
but it is known that he has carried on investigations 
upon the transportation of the malarial germ by wos- 
quitoes. He considers that in temperate climates it 
will be more easy to stamp out malaria than in tropi- 
eal climates. His investigations will be completed in 
his laboratory at Berlin. 


When O. Lehmann announced his discovery of liquid 
crystals, ten years ago, he was greeted with a chorus of 
doubt and disapproval, but he has since succeeded in 
proving that all the characteristics of crystallization 
which his liquid crystals do not possess cannot logically 
be made part of the definition of a crystal. The only 
general characteristics of crystals are that they are 
not isotropic, and that they possess a molecular direc- 
tive force which governs their shape and the distribu- 
tion of accretions. The directive force is preserved 
by means of the surface tension, and crystals may, 
therefore, be liquid or solid, but they cannot be gas- 
eous. Liquid crystals may be produced by depositing 
solid crystals from a mother liquor on the cover glass 
of a microscope and gently heating the latter until the 
fusing point is exceeded. Their optical properties can 
then be conveniently studied. Their double refraction 
and dichroism indicate a difference in the dielectric 
constant and the electric conductivity respectively in 
different directions, but these differences cannot be 
placed in evidence owing to the electrostatic rotations 
which free crystals immersed in a liquid undergo in an 
electrostatic field. In a magnetic field, however, the 
crystals show a distinct tendency to place their axes 
of symmetry normal to the lines of force. ‘The author 
expects to obtain valuable results by applying this dis- 
eovery to living cells.—O, Lehmann, Ann. der Physik. 


- Two Frenchmen, M. Balsan and M. Godard, recently 
made an ascent in a balloon at Vincennes with a view 
to reaching the greatest altitude that could possibly be 
obtained. They did not succeed in lowering the record, 
however. During their journey they kept a record of 
their impressions and sensations at various heights. 
They first began to experience the nauseating effects 
of the rarefied air at 18,200 feet, when their temples 
ached and their vision was blurred. At 20.150 feet M. 
Balsan was rendered so ill that he could neither speak 
nor reach his bag of oxygen, and had to be attended 
by his companion. Shortly afterward the latter was 
somewhat paralyzed and could only move with diffi- 
culty. But with the application of oxygen thev were 
restored, and they were but little inconvenienced. At 
21,450 feet they described the cold as being intense, 
and that their beards were covered with ice. When 
22,400 feet was attained, they were rendered so help- 
less, and the pain was so great, that they could hardly 
gather sufficient strength to open the valve of: the bal- 
-loon. When they reached the ground, they were in a 
very exhausted condition. Dr. Berson, in eompany 
with Mr. Arthur Spencer, ascended some months ago 
from London toa height of 27,500 feet, while Messrs. 
Coxwell and Glaisher ascended to the height of 35.000 
feet, at which altitude one of the travelers was ren- 
dered unconscious, while the other only just succeeded 


in opening the valve by pulling the rope with his. 


teeth, 


Srientific American, 


Engineering Notes. 

At the new Orleans station, at Paris, a most elabor- 
ate system of traveling ramps has been devised for the 
transportation of baggage about the building. The 
pieces are taken from the low level of the tracks and 
are hoisted to the baggage room, where they are dis- 
charged at sorting tables. : 


There have been several instances in steel works of 
workmen being poisoned by water gas, which consists 
largely of carbon monoxide. ‘The only remedy hither- 
to known has, we believe, been ‘the transfusion of 
blood, but another is now announced by M. A. Mosso 
in a note to the Comptes Rendus of the Paris Aca- 
démie des Sciences. Unfortunately, the remedy is 
not an easy one to apply, as it consists in putting the 
victim in an atmosphere rich in oxygen and under 
pressure. Thus, of two wonkeys, both poisoned by 
carbonic oxide, the one left to its own resources died, 
while the other, being placed in an atmosphere of oxy- 
gen at‘a pressure of 30 pounds per square inch, recov- 
ered completely in half an hour. 


In the course of the additional forthcoming trials by 
the English Admiralty with the old hulk of the ‘' Belle- 
isle” the naval authorities will endeavor to ascertain 
the resisting qualities of Krupp armor under varying 
conditions. One side of the vessel will be armored for 
a length of 20 feet with 6-inck Krupp armor, and on 
the other side a similar plating of 4-inch Krupp armor. 
Projectiles will then be fired at these plates from the 
different guns of a first-class battleship, at varying 
ranges, and the results will be carefully observed by 
the. representatives of the Admiralty watching the 
tests. The work of plating the vessel for these experi- 
ments is now in progress, and it is estimated that two 
or three months will elapse before she will be ready. 


In a letter to The London Times, Sir W. B. Rich- 
mond, president of the Smoke Abatement Society, 
states that there are about 18 million tons of coal con- 
sumed anntally in London, costing some 16 willions 
sterling, of which probably 8 million tons are consumed 
by gas and other manufactories. About two-thirds of 
the heat produced by the combustion of coal is lost in 
the ordinary grates by passing up the chimneys, and 
the loss thus incurred is about 8 millions sterling a year. 
It has been proved beyond dispute that factory fur- 
naces can be quite easily rendered smokeless, and ata 
saving to their owners of from 10 to 20 per cent of the 
fuel consumed. With the.use of the automatic feeder 
cheaper coal than anthracite can be adopted. The 
technical committee of the Coal Smoke Abatement 
Society has examined amd approved grates which, 
while they maintain the open fire, consume all the car- 
bon, and hence no appreciable quantity of smoke as- 
cends the chimney. ‘ 


The magnitude of potentiality of the: maritime pros- 
perity of Great Britain has been graphically illus- 
trated during the past few months, owing to the state 
of affairs:in China. When England went to war 
with South Africa, the whole of her 230.000 troops 
were dispatched from England in their transports 
without any appreciable interference with her mail 
services to the various parts of the world. True, some 
of the larger, more commodious, and fleeter vessels 
were commandeered to accelerate the passage of the 
troops tothe seat of war, but their places upon the 
mail services were easily filled by other boats, and 


‘the international traffic has been carried on in its usual 


manner. Indeed, it was difficult to believe that the 
country was at war, since everything was accomplished 
so smoothly and without the slightest hitch. But the 
same cannot be said in connection with the maritime 
commerce of other nations. The transportation of the 
troops from Germany to China was such atax upon 
the young country that its ordinary maritime traffic 
was in danger of being absolutely dislocated. The 
solution of the difficulty was the chartering of English 
vessels, which were readilv obtained. Russia was placed 
in the same dilemma, and when France was embroiled 
with Madagascar, the French troops were conveyed to 
the scene of operations in English vessels. Gigantic 
thongh the maritime commerce of Great Britain is, it 
is still rapidlv increasing. At present that country’s 
foreign trade is equal to one-fifth of that of the whole 
world in value. According to Lloyd’s Register of ship- 
ping for 1900-01, no less than 7,020 steamers, aggregating 
11,513,759 tons, and 1.894 sailing vessels, representing 
a tonnage of 1,727.687 tons. are owned by various com- 
panies throughout Great Britain. Then the various 
colonies own 910 steamers of 685,331 tons and 1,014 sail- 
ing vessels equal to 384,477 tons between them. There- 
fore, it will be seen that the grand total for Great Bri- 
tain and her colonies is as follows: 7,930 steamers, ag- 
gregating 12,149,090 tons ; 2,908 sailing vessels, aggregat- 
ing 2,112,164 tons; grand total, 10.888 vessels, aggre- 
gating 14,261,254 tons. According to Lloyd’s, the 
whole of the world’s over-sea traffic, with the exception 
of the smaller insignificant states, is carried on with 
28,422 vessels of all kinds, representing a gross tonnage 
of 29,048,728 tons. Therefore, it will be seen that Great 
Britain and her colonies own about one-third of the 
world’s vessels, amounting to nearly half the world’s 
gross tonnage. 
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Electrical Notes. 

“Mr. H. Edmunds, of. London, has devised a means of 
insulating cables with paper. His idea consists of 
thoroughly impregnating paper with a mixture of re- 
sinous material and oxidized oils, which are reduced to 
a thin consistency by the application of heat. The 
paper is then immersed in this solution, and allowed to 
become completely saturated with the mixture. When 
it is withdrawn from this bath, the permeated paper is 
wound spirally round the conductor. The inventor 
claims that the paper when immersed in the resin and 
oil bath soaks up a sufficiency of the solutions to form 
a layer between the folds of the paper, between the 
conductor and the paper, and also outside the paper. 
These operations are conducted while the paper is still 
warin and the solution fluid. He then permits the 
treated conductor to cool. Instead of treating the 
cable in the above mentioned manner, strips of paper 
saturated with an oily matter or lubricant which is 
free from moisture and of good insulating qualities 
may be wound round the conductor alternately with 
the resin impregnated paper. The inventor, after he 
has covered the conductor with this paper, winds 
round an outer wrapping of: braiding or some other 
material, such as jute or cotton, which has previously 
been immersed in a ‘hot bath of a mixture such as 
diatrine. 


The most economical light is that whose spectrum is 
confined to the visible rays, and which does not in- 
volve the simultaneous emission of either infra-red or 
ultra-violet rays. Electric light marks in this respect 
a distinct advance on the older methods of lighting, 
and electric luminescence decidedly so. But no form 
of light hitherto produced equals that of the glow- 
worm in efficiency. The light of luminous organisis 
only contains an infinitesimal amount of heat. R. Du- 
bois has been exhibiting some ‘ photo-bacterial” pro- 
ducts at the Paris Exhibition, and he now gives sone 
particulars of the liquid medium which best suits their 
development. The liquid exhibited at the Palais de 
lOptique consists of water containing sea salt, gly- 
cerine or mannite, and either peptone or asparagine, 
with an addition of some phosphorated compound like 
nucleine, phosphorated lecythine, or potassium phos- 
phate. The author gives noinformation concerning the 
species of bacteria used. He says that the permanence 
of the light varies with the purity of the ingredients 
and the ventilation and agitation of the liquid. It may 
last six months. A room may be lighted up witha 
luminosity like that ofthe full moon. It may be that 
these photo-bacteria will acquire the industrial import- 
ance of the yeast fungus, but that will probably be 
eclipsed by some purely physical method of generating 
cold light.—R. Dubois in Comptes Rendus. 


Mr. H. Bremer, of Neheim on the Ruhr River, has 
been conducting some exhaustive experiments with a 
view to obviating the blue color of the electric are 
light. He has prepared some special carbon impreg- 
nated with salts of calcium, silicon, and magnesia, 
especially with calcium, the reddish yellow flame pro- 
ceeding from which considerably softens the color of 
the light. The oxide of calcium covers the inside 
of the globe with a thin coating of a white deposit 
which serves to diffuse the light in all directions, in 
the same manner as if a frosted glass globe were em- 
ployed. By this means the glowing point of the car- 
bon is not seen, neither are there any of those shadow 
lines upon the upper half of the globe and practically 
darkness beneath the lamp, but the globe is bright all 
over. Photometer tests have been taken of lamps 
supplied with these carbons, and they prove all that 
the inventor claimns for them. With an arc lamp tak- 
ing 12°3 amperes at 445 volts, the light was constant, 
over 6,000 candle power in the cone between 45° and 
90° with the horizontal, and 1,000 candles on the hori- 
zontal itself. The electric current consumption of the 
lamp was 0196 watt per candle without a globe and 
0196 watt per candle with the globe to yield a hemi- 
spherical intensity of 4,300 candles. The inventor 
places his carbons in a vertical position, but slightly 
out of alignment. The arc is flattened out so that 
the light emission may be improved. The inven- 
tor states that his carbons are especially valuable in 
misty weather, owing to the yellow nature of the 
light. One of these arc lamps with four ares has been 
suspended at a height of 312 feet from the Eiffel Tower 
in the Paris Exposition, so that their various advan- 
tages and potentialities may be estimated. The four 


- lamps are arranged in twoseries, and take together 55:8 


amperes at 89°3 volts. Tests were carried out with these 
lamps at a height of 26 feet above the ground, first 
without a globe and then when fitted with the globe, 
In the first instance the light intensity was &0.000 
candles, corresponding to a current consumption of 0°1 
watt per candle, that is, with the hemispherical inten- 
sity estimated at 49,730 candles. But when the globe 
was fitted, the hemispaerical intensity was reduced to 
about 26,900 candles, which is equal to a current con- 
sumption of 0:17 watt per candle. There is one draw- 
ack, however, to these carbons, and that is that they 
are consumed in about half the time it takes the ordin- 
ary carbon to burn. 
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A. MECHANICAL SCARIFIER. 

Probably no road paving is worse than a macadam 
road when it gets uneven and is in want of renovation. 
But the repair of a macadam road is both slow and 
expensive, necessitating the blocking of the thorough- 
fare for several days. Then, again, pedestrians incur 
considerable risk by flying pieces of stone, which can- 
not possibly be avoided by the hand-pick- 
ing process. Messrs. Marshall & Sons, 
Limited, of Gainsborough, Englang. 
have placed on the market a scarifier 
which may be attached to a traction en- 
gine or steam roller. The scarifier is at- 
tached to the back end of the tender of 
the roller in such a manner that the 
weight and strain in connection with the 
same are equally distributed over the full 
width of .the tender. The latter is con- 
structed of extra thickness and strength, 
so that: there is no possibility of the roller 
itself being pulled to pieces through the 
vibrations of the scarifier. 

The scarifier itself works on a. travers- 
ing motion. By this means it can be set 
to searify any part of the road, from the 
gutter on either side to the. crown, with- 
out having to turn the engine round. 
Then, again, it can be arranged to ope- 
rate either backward or forward, and 
the depth of the cut into the road can be 
easily regulated by means of a hand 
wheel and worm gear. Under ordinary 
circumstances it will score the road to a 
depth of about two or three inches, but, 
of course, this depends upon the nature 
of the road upon which the scarifier is at 
work. 

The scarifier consists of a dozen chisels 
mounted in a swinging frame, pivoted at its upper ex- 
tremity and carrying two segments of worm wheels gear- 
ing into twoworms. The tools are rigidly held in posi- 
tion in the frame by means of wedges, so that there is 
no possibility of their working loose while at work. 
They can easily and readily be withdrawn when re- 
quired for sharpening or replacement. One set of 
chisels is intended for forward work and the other set 
for working backward. A lever actuates in a slotted 
sector, for the purpose of changing the scarifier from 
the forward to the backward motion, and vice versa. 

When the roller has completed its work, the scarifier 
may be lifted from the ground to any desired 
height by means of the hand wheel and worm 
gear. This arrangement of gear is self-Jocking in 
any position. 

By working with one of ‘these scarifiers a.mac- 
adam road may be scored in a very short time, 
and it performs the work much more thoroughly 
than the handpick, while there is also a consider- 
able saving of material. The picking of a road is 
very destructive to the metal, but by means of 
this scarifier it is simply turned up regularly, and 
often only requires leveling and rolling in again. 
Then, again, the surface of the road is disturbed 
to a uniform depth throughout the whole section, 
which desideratum it is impossible to obtain by 
means of the handpick. 

Se 
THE 16-INCH RIFLE AND 20-INCH SMOOTH-BORE 
COMPARED. 

In our recent article on the new army 16-inch 
gun, we described the construction of this power- 
ful weapon and gave some particulars of its re- 
markable ballistic powers. It was shown that if 
the gun were set up at the Battery, New York, 
with an angle of elevation of forty degrees, and 
fired with a full charge of smokeless powder, the 
shell would reach a waximum height of 534 miles, 
and range to a distance of just under 21 miles. 
With a view to showing what a vast area would be 
dominated by such a gun, we present. the accom- 


Scientific American. 


panying map of New York city and vicinity, from 
which our cosmopolitan readers may readily deter- 
mine whether their nightly ride of one hour, more 
or less, into the suburbs would be sufficient to place 
them beyond its zone of fire. 

By the courtesy of the War Department, we are 
enabled to present the accompanying photograph 
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what was. known as a No. 2 warm blast. hematite. 
The smelted pigs were remelted and cast into pigs, 
which were again melted in three ait furnaces. The 
weight of the iron melted was 172,000 pounds, time of 
melting 714 hours, time of casting 23 minutes. After the 
gun was cast, water was run through the core for the 
first 26 hours, after which air was forced into the bore 
at. the rate of 20 cubic feet per minute 
from the 11th of February, 1864, the 


A SCARIFIER FOR ‘MACADAM ROADS. 


showing a full-sized model of the new 16-inch army 
gun, suspended above two of the largest coast-defense 
guns of the civil war period. The one to the left is a 
20-inch smooth-hore Rodman, the largest. smooth: bore 
in the world. The gun to the right of it, below the 
chase of the 16-inch gun, is a 300-pounder Parrott rifle, 
which also is the only one of its size ever constructed, 
all the other Parrotts being of 8-inch, 6-inch and 
smaller bores, The 20-inch Rodman closely resembles 


in outline and relative proportions the celebrated 15- 
inch smooth-bores, of which so many were used in 
The iron used in casting the gun was 


the civil war. 
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MAP OF NEW YORK AND VICINITY SHOWING AREA DOMINATED 
BY FIRE OF 16-INCH GUN. 
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day of easting, to ‘the 24th of ‘the same 
yuonth. ‘lhe tenacity of the metal was 
found by actual test to’ be 28,737 pounds 
to the square'inch. The length of this 
gun is 20 feet 31g inches, the maximum 
diameter 5 feet 4 inches, the diameter of 
the wuzzle is 2 feet 10 inches, and: the 
total weight 115.200 pounds.. For the 
sake of comparison we recapitulate some 
figures of the new 16-inch army riflé as 
follows: The length of the gun is 49 
feet 2°9 inches, the maximum diameter 
at breech 5 feet and at muzzle 2 feet 
4 inches, and the weight of the finished 
gun 300,000 pounds. The weight of the 
shot for the 20 inch smooth-bore was 
about 1,000 pounds, whereas the shell for 
the 16-inch gun will weigh 2,370 pounds. 
Phosphorescent Bacteria. 

M. Raphael Dubois, in a paper read 
before ‘the Académie des Sciences, de- 
scribes a series of experiments in which 
he obtains a luminous source of consid- 
erable intensity by the use of certain mi- 
crobes or photobacteria, which have the 
power of emitting light. These are allow- 
ed to propagate in a liquid bouillon of 
special composition. When the experi- 
ment is made with good microbe cultures to start with, 
and at the proper temperature, the development is 
rapid, and the liquid soon contains the microbes in 
sufficient quantity to give the luminous effect. A glass 
vessel is used to contain the liquid,: preferably with 
plain sides, and it is possible in this way to light a 
room strongly enough to. distinguish the features of a 
person placed at several yards distance, and news- 
paper type may be'read. The light has scarcely any 
calorific effect, and the properties of its chemical rays 
seem to be also feeble, as it requires several hours’ 
exposure with an instantaneous plate to obtain a good 
image ; on the other hand, the rays seem to pos- 
sess considerable penetrating power, as impres- 
sions may be made upon the plate even though 
screens of wood or cardboard are interposed. A 
sheet of aluminium is, however, not traversed by 
the rays. 

In these experiments it is important that the 
bonillon in which the microbes are propagated 
should be well prepared. It should contain water, 
salt, an aliment analogous to glycerine or man- 
nite, another represented by the peptones or as- 
paragine, and an aliment containing phosphorus, 
such as nucleine or phosphates, as well as traces 
of the mineral compounds which enter into the 
composition of such organisms. The use of pep- 
tone is attended with some difficulty, as putre- 
faction is likely to set in and destroy the action; 
if it is used, it should be aerated by a current of 
sterilized air and slightly agitated. 

With asparagine the best results have been 
obtained, and the solution keeps well, giving the 
phosphorescent effect in free air; its cost, how- 
ever, is a disadvantage. If well prepared, the 
phosphorescent solution will keep fora long time 
without deteriorating ; the experimenter has kept 
some samples in a basement at a low temperature 
for more than six months. He expects to be 
able to increase the luminous effect, and thinks 
that a practical outcome may result from these ex- 
periments. 


THE NEW ARMY 16-INCH BREECH-LOADING RIFLE COMPARED WITH A 20-INCH RODMAN SMOOTH-BORE AND A PARROTT 300-POUNDER RIFLE, 
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STRENGTHENING THE CANTILEVER BRIDGE AT 
NIAGARA, 
Niagara has a world-wide reputation for its famous 
bridges. More than one notable suspension bridge has 
been built in wood, remodeled in steel, and then has 
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given way to the more modern steel.arch, in order to 
meet the requirements of present day railroading and 
road traffic. This work has called for the exercise of 
unusual engineering skill and some daring originality, 
and, indeed, it is difficult to. find any spot which pos- 
sesses nore interest for the bridge engineer than the 
Niagara Gorge. 

The accompanying photographs draw attention to 
the latest difficult feat to be accomplished in this lo- 
cality. They show the work of strengthening the steel 
cantilever bridge of the Michigan Central Railroad, 
which, com- = 
pleted in 1883, | 
finds itself 
quite unequal 
to the traffic 
demands of the 
year 1900. 

This bridge, 
which is 910 
feet long, and 
consists of two 
cantilevers and 
a fixed span in 
the center, the 
“cants” rest- 
ing on towers 
180 feet high, 
was originally 
designed to 
carry on each 
track a train 
consisting of 
two 65-ton lo- 
comotives fol- 
lowed by a 
train load of 
2,000 pounds 
per lineal foot. 
When the im- 
provements 
have been 
completed, the 
bridge will sup- 
port two trains 
of over 3,000 
pounds weight 
per lineal foot, 
headed by two 
150-ton locomo- 
tives. 

The work 
that is now be- 
ing done is the 
insertion of 


ONE OF THE TOWERS, SHOWING THE CENTER STRENGTHENING 
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a center truss, and this is accomplished by cutting the 
great structure in two longitudinally through the cen- 
ter and building the new steel work into place. The 
new truss is three times heavier than either of the old 
trusses, and the work will increase the carrying capacity 
of the bridge by from 75 to 100 per cent. The 
reconstruction has been in progress since last 
winter, and is being done by men employed 
by the Michigan Central. Between the old 
piers at the water’s edge two 
new stone piers have been erect- 
ed on each side of the river, 
and each of these piers sup- 
ports one of the new columns. 
.On [top of these new piers 
iron shoes weighing 10 tons 
each have been placed. These 
shoes are heavier by four tons 
than the shoes on the old 
piers. Reaching up from the 
shoes to the bottom chord of the 
bridge are columns of steel, which 
were placed in 25-foot sections, 
and weigh 12 tons to a section. 

When the new columns had 
been carried up to their full 
height and riveted in place, they 
were capped by two massive 
7-ton castings, whose duty it is 
to transmit the loads of the new 
truss to the newtower. Between 
these castings was placed the 
section of the bottom chord of 
the new truss that extends over 
the tower, and above them were 
placed the vertical posts 55 feet 
long that extend between the 
bottom and top chords. On the 
top of these posts were placed 
other steel castings. In these 
castings in top and bottom 
chords are assembled the vari- 
ous eye-bars, posts, struts, etc., 
that cluster at these points, each 
series being connected by large, 
turned, and snugly-fitting pins. 
The center truss was then built 
out over the river, the various 
posts, ties, etc., being lowered 
into place from the floor of the bridge by means of 
a temporary. ‘‘traveler,” which was shifted from time 
to time: as the work progressed. 

With the addition of so much dead and live load to 
the bridge it was, of course, necessary to increase the 
anehorages. The old anchorages were about 26 feet 
long, aud extended down to the bottom of the shore 
abutments. The new anchorages are 40 feet long, and 
extend down into the solid rock 16 feet. The addition 
was made by opening the abutments and blasting out 
the rock to the required depth. At the bottom of the 
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hole so formed, cupboards about 7 feet wide and 12 
feet long were opened, and in them I-beams seven in 
number were placed. Each of the I-beams weighs 
900 pounds. The holes are to be filled in with con- 
erete. 

The old laterals were about 30 feet long and extended 
diagonally from one post to another. In the recon- 
structed bridge they will extend from the outside posts 
to the posts of the center truss. In rebuilding the 
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VIEW LOOKING THROUGH CANTILEVER, SHOWING NEW 
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bridge it was found necessary to cut 2 feet 2 inches 
out of the floor beams over the tower, temporary tim- 
ber supports being inserted to support the severed 
parts of the floor beams. These timber supports rested 
upon the outer chords. In all about 1,700 tons of new 
steel have been placed in the bridge. 

The work of rebuilding the cantilever has gone on 
undwindful of the traffic across it, which has suffered 


“but little interruption or delay. A traveling derrick 


28 feet long, 28 feet wide in the clear, 21 feet clear of 
track and 30 feet high, has been used. To lower the 
castings re- 
quired 3,600 
feet of manila 
line 114 inches 
thick, with 10- 
/ ton blocks on 
| the traveler. 
The cantilever 
“| is a double- 


i 
track bridge, 


/ 
By 4 ‘and in order 
VL to lower the 
i Ce 

od 

‘a 5 


iron it was ne- 
cessary to cunt 
the ties be- 
tween the 
tracks, giving 
“an opening 6 
feet wide by 11 
feet long. Some 
of the iron low- 
ered was 50 feet 
in length. Ma- 
terial was car- 
ried out on the 
structure from 


: 
a 


both sides of 
the river. 
. When the 


cantilever 
bridge was 
erected, all riv- 
eting and drill- 
ing was done~ 
by hand, but 
in rebuilding 
the structure 
modern appli- 
ances were 
brought into 
service, and 
riveting, chip- 
ping and drill- 
ing were done 
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by compressed air, which was supplied bya plant locat- 
ed on the New York side. In the compressing station 
there are two gasoline engines, one of 24 horse power, 
the other of 12 horse power. A 2-inch pipe leads from 
the storage tanks clear across the bridge, and from 
this main, connection is made by hose to the points 
of operation. 

Benjamin Douglass, bridge engineer of the Michigan 
Ceyitral, designed the new work, and it was carried on 
under the supervision of his office, with G. C. Tuthill 
as the assistant engineer on the work, and David 
Coughlin as superintendent of erection. The work 
will be completed during the fall of the present year. 

i 
Transportation Exhibits at Paris. 

Much space has been devoted to the transportation 
exhibits at Paris; an international station is estab- 
lished at Vincennes, covering an area of ‘about 21,500 
square meters. The station is a series of halls (says 
The Railroad Review) about 200 meters long and 120 
meters wide. There ‘are shown about sixty locomo- 
tives, most of them being large machines, ‘and also 
‘more than 200 cars of various kinds. The United 
States is there ‘‘ with its remarkable wagons, its prac- 
tical and comfortable luxury, and with six examples of 
its-colossal and renowned locomotives.” Austria with 
seven engines, Germany with six locomotives and with 
splendid coaches. Russia, which shows five carriages, 
attracts attention by the magnificence of the material 
and the finish of the construction, giving evidence of 
its great industrial progress. Switzerland shows, among 
other engines, an electric locomotive for working rack 
railroads. The French locomotives are seventeen in 
number. Around the international station are in- 
stalled signals and various apparatus for protecting 
trains used by the great French companies and by 
‘ereign roads. A German establishment is in operation 
usjecting ties for preservation, and near by one may 
sée a section of the Barmen-Elberfeld suspended elec- 
trie tramway and a section 50 meters long of a Tem- 
pérly transporter. Here may also be seen brakes, coup- 
lers, axles, wheels, switches, crossings, ete. Accordiny 
to the Journal des Transports, of .Paris, the Expo- 
sition is a triumph of the compound locomotive 
and the American car. The long car with bogie 
trucks, so much criticised among us for twenty 
years, is no longer a novelty, and now the time of : 
experiment is past. Allof the great French com- 
panies now use long cars with bogie trucks and 
corridors for inter-communication. The colossal 
machine shown in the Russian section seems to 
be only a Mallet compound locomotive, with two 
trucks and four cylinders. Germany shows a 
triple-expansion engine, in which the problem of 
condensation is courageously attacked. Finally, 
the electric locomotive is in force. ‘The Paris, 
Lyons and Mediterranean Railway shows its stor- 
age battery engine, and the Orleans Railway its 
Thomson-Houston trolley locomotive. This latter 
company makes the most impressive electrical ex- 
hibit by the mere fact of putting in operation 
its city line, underground and worked by electricity. 

tem 
The Age of the Earth. 

We commence our history with a rapidly-rotating 
molten planet, not impossibly already solidified about 
the center and surrounded by an atmosphere of great 
depth, the larger part of which was contributed by 
the water of our present oceans, then existing in a 
state of gas. At what period did these great cosmical 
changes occur? The answer to this question has long 
occupied the attention of geologists, and the opinions of 
the greatest lights of modern science are at variance. 
At the Bradford meeting of the British Association for 
the Advancement of Science, Prof. W. J. Sollas, one of 
the greatest geologists of the century, made a most i: 
portant address, dealing with the age of the earth. 
He first gives his attention to the estimates of others, 


Lyell, Kelvin, George Darwin, Joly and others, and’ 


then develops his subject with particular relation to 
the depth of those rock formations which are clearly 
of sedimentary origin. He takes them at their great- 
est thickness, which he finds to be about fifty miles. 
Naturally, great difficulty is experienced in obtaining 
even an approximately accurate average rate of depo- 
sition, but Prof. Sollas adopts one. foot a century as 
the most satisfactory standard, and on this basis 
would place the age of the earth approximately at 
about 26,000,000 years. His arguments tend to har- 
monize the estimates of others,.as far as possible, and 
he more nearly approaches those of Lord Kelvin than 
those of other scientists. The estimates suggested by 
other data are as follows: 

1. The time which has elapsed since the separation 
of the earth and moon, 56,000.000 years. This is the 
minimum estimate of Prof. G. H. Darwin. 

_ 2 Since the ‘‘consistentior status” of Lord Kelvin, 
20,000,000 to 40,000,000 vears. 

3. Since the condensation of the ocean, 80,000,000 to 
90,000,000 years, the maximum time which Pref. J. 
Joly considers to have elapsed. 

It may be at once observed that these estimates, 
although independent, are all of the same order of 
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magnitude, and so far confirmatory of each other. 
Prof. Sollas’s arguments are most interesting, and his 
‘complete address will be published in the SUPPLE- 
MENT, beginning with the current week. 


THE PANTRY MOTH. 


BY 8. FRANK AARON. 

This insect, which has also been called the Indian 
meal moth, and is known to naturalists as Plodia inter- 
punctella, is, next to the cockroach, perhaps the most 
It is a small in- 


troublesome pest of the housekeeper. 


THE PANTRY MOTH AND ITS STAGES. 
1. Caterpillar. 2. Chrysalis. 3. Moth. (Magnified.) 


‘sect allied to the clothes moth and the grain moth, and 
not unlike them in appearance. The pantry moth, 
however, is more showy in appearance and is bicolored, 
the outer half of the wings and parts of the body being 
of a chocolate brown. the rest buff or drab. It is 
about three-eighths of an inch long when the wings are 
folded or at rest. The larva is pale, varying from pink- 
ish to gray blue, the tint being influenced by the char- 
acter of its food. The eggs hatch ina few days after 
being deposited here and there upon suitable food by 
the female moth. 

Nearly everything edibleor nourishing serves for food 


INJURY BY PANTRY MOTH. 


1. Cake of chocolate, showing larva at work (natural size). 2. Millet seed after 


infestation (magnified). 


to this insect, but the materials that it commonly in- 
fests are flour, corn weal, grain of all kinds, beans, 
seeds, dried fruits and vegetables, and chocolate. It 
is not the quantity the larva eats, however, that makes 
its presence objectionable, so much as the defilement it 
causes. Wherever it goes it leaves a silken strand be- 
hind it, adhering to its excrement and to the particles 
of food left uneaten, thus rendering the material utterly 
unfit for human use. 

When full grown, the caterpillar spins a flimsy 
cocoon, within which the pale yellowish or brown pupa 
rests but a few days in warm weather before emerging 


FLOUR INFESTED BY PANTRY MOTH. 


(MAGNIFIED.) 
1. Normal condition. 2. Webs and excrement after being infested. 


asamoth. If, however, the surrounding temperature 
should be cold, the pupa may remain in the cocoon all 
winter... The entire period covering all the stages, egg, 
larva, pupa and moth, averages, during warm weather, 
about six weeks, and in artificially heated buildings 
that cool at night during winter, two or thrée months. 
There are, then, about three broods normally dufing 
the summer, and in well warmed buildings during 
winter about two broods, perhaps three. Thus, we 
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have from three to six broods annually, and in very 
warm climates as many as seven or eight may appear. 

The pantry moth is practically cosmopolitan, judg- 
ing from the infested food stuffs received from nearly 
all parts of the world. There are isolated sections 
where it does not occur, but in these days of vast com- 
mercial -intercourse a -pest. having these food habits is 
certain soon to be carried’every where. ‘Only the great- 
est care, most thorough ‘inspection and fumigation can 
prevent this ‘result, if at‘all. 

To insure against the presence of this moth, the 
housekeeper or dealer must resort to storing his food 
stuffs in insect-proof receptacles. With materials that 
must have air, a box with wire netting covering the 
openings for ventilation will suffice, but these open- 
ings should be at the side of the box, as it is probable 
that the moths would ‘drop their eggs through the 
wire mesh: if placed on'the ‘top. If material is already 
infested and only slightly injured, the only way to 
kill the insects within it is to fumigate with carbon bi- 
sulphide,:an inexpensive disinfectant. A wad of cot- 
ton as large as alemon of average size, and saturated 
with the bisulphide, placed in the top of a large can, 
tight box or keg holding two or three gallons, care 
being taken to replace the cover quickly and tightly, 
will destroy all insects and vermin infesting the ma- 
terial previously placed therein. The vapor of carbon 
bisulphide is heavier than air and sinks to the bottom 
of a vessel containing it. It is extremely poisonous, 
and so inflammable that on no account must flame be 
allowed to approach it. 

To insure successful fumigation, the receptacle must 
remain tightly closed for at least six hours. It can 
then be uncovered and turned upside down for a few 
mninutés, after which the pungent odor can no longer 
be perceived. - Another way to kill the larva of the 
pantry moth and similar pests in food ‘stuffs is to sub- 
ject them to a perfectly dry heat for at least one hour 
at a low even temperature. 

+0 -e | - 
Automobile ‘News. 

There ‘are at present thirteen incorporated automo- 

bile clubs in the United States. 


Experiments have been conducted in New York 
with electric vehicles for collecting mail from street 
boxes. It was found that fifteen minutes were 
saved per trip. 


At the Paris Exposition a dinner was given to 
over twenty thousand mayors of French cities 
‘and villages.. This is probably the largest num- 
ber of persons who were ever served at one time. 
The tables, if placed end to end, would have been 
four miles long. Several motor cars and four mo- 
tor cycles were used to increase the rapidity of 
service. 


A new electric automobile has been brought 
out by the National Carriage Syndicate, of Lon- 
don. It is of elegant design, each of the wheels 
being 36 inches in diameter and the distance 
between axles 67 inches. The force is furnished 

by two small motors, which operate the rear wheels 
by a chain which passes from a pinion on the axis 
of the motor to a large wheel placed on the inside 
next the spokes. The motor is mounted. upon an 
independent frame, which is supported upon springs. 
Two. sets of accumulators are used, which are con- 
tained in two boxes placed under the front and 
rear seats. Each of the motors gives 2 horse power, 
working upon 40 volts ; it gives 600 to 700 revolutions 
per minute. The motor is very light, weighing only 
105 pounds ; besides, it can, if necessary, be worked up 
to 3 horse power, and runs without noise. The motors 
differ from the usual type, as the armatures are at the 
exterior and revolve around the field. The winding of 
the armature is very simple, and is arranged so as to 
give a motor of small weight and high efficiency; it 
may be overloaded as high as 100 per cent without 
danger. The armature, being of large diameter, acts 
as a fly-wheel and regularizes the speed. The fields 
have twelve poles arranged in a circular crown on the 
inside of the armature. The motors are entire’y in- 
closed and protected from dust. The battery used is 
of the Rosenthal type; it has forty cells in all, which 
gives a total weight of 950 pounds. They will give a 
discharge of 20 amperes for seven hours, and will also 
stand a considerably higher rate, giving 40 amperes if 
necessary. The controller is arranged for five speeds, 
3, 6, 8; 10, and 12 miles per hour, with a reversing speed 
of 8 miles. ‘ The controller handle is pushed to the 
front and rear for forward and back movement ; it is 
arranged to give the proper connections for charging 
the batteries. As the field is separately excited, the 
motors themselves serve as brakes by the reverse action 
of the armature upon the field, the motor tending to 
run asadynamo. This machine will cover a distance 
of fifty miles at a single charge. 
~ + +e 


THE Commissioner of Immigration has decided that 
tuberculosis is a disease which can subject the patient to 
quarantine. A Japanese with tuberculosis arrived at San 
Francisco and it was decided that the patient could not 
land and must return to the port from which he sailed. 
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RE-INVENTION IN THE WORLD OF SURGERY. 
BY R. E. THOMAS. 

“ Died of internal trouble” was the verdict which, 
prior to the last half century, was the comprehensive 
term used to record the unsuccessful efforts of treat- 
ment of women’s diseases. Up to that time gynecology, 
which has since revolutionized the surgical world, was 
practically unknown. The few rare cases in which 
an operation was performed were attended with such 
an alarming element of danger prior to that time, that 
even the foremost surgeons hesitated to resort to this 
last desperate measure. That gynecology wasa lost art 
was an important fact unguessed at since the burning 
of the great library of Alexandria destroyed an incal- 
culable amount of valuable matter upon this subject 
as well as of others of equally important bearing in 
the scientific world. There was, therefore, no scantiest 
record that such a science had not only flourished, but 
been brought to its present state of perfection more 
than two thousand years ago. 

Yet such is the case, such the almost incomprehensible 
truth borne in upon the world of science when the ex- 
cavations of Pompeii revealed the astounding collec- 
tion of surgical instruments, mainly for use in gyne- 
cology, unearthed in the house of the surgeon ad- 
joining the Temple of the Vestal Virgins. 

These instruments, shown in the accompanying pic- 


ture, now occupy one of the most interesting cases in- 


the museum of Naples, where, for greater safety, the 
most valuable of the excavation finds are kept by the 
Italian government. What is far more incomprehen- 
sible than the mere fact that these instruments, after 
having been buried since the 
eruption of Vesuvius, 79 A. D., 
have revealed that gynecology 
was a science flourishing in its 
perfection long before that date, 
is that in every instance the in- 
struments are almost in. their 
minutest particulars, exact dupli- 
cates of those in use by the most 
approved modern science of to- 
day. Had there been a record 
upon which surgeons and physi- 
cians could have built up this 
practical treatise upon the dis- 
eases of women, the wonder 
would be less. As it is, with 
absolutely nothing to hint that 
gynecology was a lost art, or that 
it had existed even, it seems 
nothing short of marvelous that 
modern minds should in the 
evolution of this century’s in- 
struments have traveled along 
identical lines pursued by those 
marvelously skilled Pompeiian 
physicians to the Vestal Virgins 
ministering in the Temple, on 
the idyllic remnants of which 
the sun shines to-day from bluest 
of Italian skies, and the waters 
of the Bay of Naples lap their 
cerulean waves almost to the 
gateways of that charmed place 
about which must ever linger so 
much of romance and poetry. 

A difference between the sur- 
gical instruments of to-day and 
those of the ages ago is that 
while the latter were of the finest wrought iron, those 
of the former are of polished nickelplate. But ithe 
workmanship is as fine as anything to be produced in 
this line in the twentiethcentury. The instruments are 
hand wrought, the screws as threadlike and capable 
of as delicate manipulation as anything to be found 
in to-day’s achievements. 

It is not more than half a century since gynecology 
may be said to have had a place in modern surgical sci- 
ence. Dr. Marion Sims in the lead with his duckbill 
speculum has had a mighty rushof followers. Dr. Sims’ 
treatment of vesico-vaginal fistula was a revelation at 
the time. 
tion and perfection of measures by which this almost 
untreatable’condition has been rendered one of the most 
certain of relief within the field of surgery. From pro- 
found ignorance his duckbill speculum has brought 
gynecology to the front ranks of surgical skill and at- 
tainment. 

In every particular, however, Dr. Sims had been 
anticipated, as in May, 1829, Dr. H. S. Levert in The 
American Journal of Science expounded the results of. 
his experiments in the use of silver wire. This was 
followed on November 21, 1834, in The London Lancet, 
by Mr. M. Gosset giving a description of his method 
of using silver wire, and later in 1846 was published the 
wethod of Metgler. 

The first record which ‘surgical science has in this 
country of the use of a speculum was of an ordinary 
teaspoon used by a Southern country practician to en- 
able him to see arent in the bladder of a woman pa- 
tient. By this primitive means he was subsequently 
enabled to administer successful scientific treatinent. 
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Following Dr. Sims’ trip abroad, when the value of 
his invention was recognized by the leading surgical 
authorities of England and France, he returned to this 
country to make a large fortune by this means, The 
speculum was then taken up and developed, and addi- 
tional discoveries practically put to use ,by other emi- 
nent surgeons and physicians, each] in turn giving to 
the instrument his own name. Among the best known 
of these are those of Meier, Cusco and Ferguson. 

Following upon these inventions, together with 
others of similar nature, came those finds in the 
Pompeiian excavations of the house of the surgeon 
which told to the world a stupendous truth, that the 
instruments in use to-day, for the alleviation and cure 
of internal troubles, are identical with those used by 
skilled practitioners when the world was younger by 
two thousand years. 

———— 0 

Bat Guano Caves in Southern New Mexico. 

Southern New Mexico is a land of natural curiosities, 
and one at least of these has proved to havea high 
comwmercial value. A resident of that district had the 
good fortune a few years ago to accidentally stumble 
upon several bat caves, one of which is stated to be 
some six miles in length, and as he has shipped in the 
last two years 3,392,240 pounds of phosphate or guano 
from these caves, for which he has received about $48 
per ton, it can be understood that the present and 
prospective value of these caves is considerable. It 
can be readily understood that bat guano possesses 
great value as a fertilizer, and the value of the caves is 
enhanced by the fact that beneath the guano is a con- 
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organization of the staff and office of the department 
of patents in the interests of inventors. This move- 
ment has taken the form of a petition addressed to the 
Victorian legislative assembly, which is being exten- 
sively signed by leading men of all trades and profes- 
sions in that colony. The petition has been initiated 
by a leading patent agent in Melbourne, and it is re- 
ceiving considerable support from those members of 
the profession who consider that a more liberal treat- 
ment of inventors will ultimately lead to more exten- 
sive business in patents. 

In reading the petition it is evident that the main- 
spring of the movement is to be found in the more 
liberal and advanced methods which are in vogue in 
our own patent system, and in a less degree in that of 
Great Britain. The most important point asked for 
in the petition is that the examination into novelty 
may be retained. It is claimed that this examination, 
which was prescribed by the patent act of 1890, is now 
conducted by the department with sufficient complete- 
ness to be of great public benefit, and that it is, in a 
large degree, a deterrent of fraudulent and improper 
applications. It is claimed that the abolition of ex- 
amination into novelty. will throw the ‘burden of 
search upon the inventor, and that if the examination 
is struck out, the patentee will be under increased 
expense of from $75 to $150 for an ordinary search, 
while it would be no uncommon thing for a heavy 
examination to cost $250. The petition quotes the 
report of the Commissioner of Patents of the United 
States as affirming that it is because of novelty ex- 
aiinations that patents are so salable in this coun- 
try. The petitioners are of the 
opinion that ‘‘to avoid grievous 


To him the world is indebted for the sugges- ~ 


restraints of trade, encourage- 
ment of impostures upon the 
public, the undue raising of 
prices of commodities, and the 
unnecessary multiplication of 
ruinous lawsuits, the granting 
of illegal monopolies upon arti- 
cles of commerce without any 
investigation as to the novelty 
of such articles should not be 
permitted.” 

The petitioners also pray that 
the Patent Office examiners’ re- 
ports, as well as other documents 
in connection with patent mon- 
opolies granted, should be open 
to public inspection in like man- 
ner as in the United States of 
America. It is also requested 
that steps be taken to remedy 
the long-continued and grievous 
delay and shortcomings in re- 

' spect to the issue of publications 
from the Patent Office respect- 
ing new inventions and monopo- 
lies; and the reasonableness of 
this petition will be understood 
when it is learned that th. pub- 
lication known as ‘‘ Patents and 
Patentees,” issued by the Victo- 
rian Patent Office, is nine years 
in arrears, and that after being 


RE-INVENTION IN THE WORLD OF SURGERY —A GROUP OF INSTRUMENTS DISCOVERED 


IN POMPEII, 


siderable deposit of phosphatic rock (the remains of 
defunct bats), which, when ground up and treated with 
phosphorie acid, is highly prized as a fertilizer. 

Since the discovery of these ancestral homes of the 
bats, in which they have made their resting place for 
unnumbered centuries, the search for more such caves 
has continued intermittently, and it is probable that 
many more valuable finds of this nature will be made; 
for the section of the country in which they lie is liter- 
ally infested with this obnoxious, but verv lucrative, 
little creature. The caves which are frequented by 
bats are of lava formation, and carry evidence of hav- 
ing been subject to violent volcanic action. A remark- 
able bat-trait is mentioned by our correspondent, which 
has the effect. of rendering the caves of perminanent value. 
It, seems that after the entire front of the first of these 
caves to be opened had been torn down to withina 
foot or so of the narrow openings through which for 
centuries the bats have come and gone, the little crea- 
tures continued, and still continue, to follow the ways 
of their ancestors. Flying upward past the large open- 
ings, they would squeeze in and out of the caves as of 
old. Since the first cleaning out of one cave seven tons 
of guano have been removed, all of which had been de- 
posited subsequently to the first removal. It is esti- 
mated that froin the deposits which have already been 
discovered, there has been taken an annual crop of 
about 1,500 tons of guano. 

—_—_—_—— St Oe 
Remodeling the Victorian Patent Practice. 

There is a movement afoot in the colony of Victoria, 
Australia, which has for its object the carrying out of 
certain drastic reforms in the patent laws, and the re- 


printed it can only be obtained 
at a cost which is prohibitive to 
the majority of inventors inter- 
ested in securing it. It is certain 
that in the judgment of American inventors, the au- 
thors of this petition are making out a very strong 
ease for reforin. 
————->+ 6+ > 


The Current Supplement. 


The current SUPPLEMENT, No. 1294, has many inter- 
esting addresses and lectures. ‘‘ Chemical and Techni- 
cal Education in the United States,” by Prof. C. F. 
Chandler. This is a most important paper, and deals 
with the subject in a masterly manner. ‘‘ The Age of 
the Earth,” by Prof. W. J. Sollas, is an address before 
the British Association. ‘ Australia: The Wonderful 
Island Continent” is a thoroughly illustrated article 
by Sidney Dickinson, F.R.G.S. The Opening As- 
tronomical Address, by Dr. A. A. Common before the 
British Association, is concluded in this issue. ‘* Ameri- 
ean Sun Myths” is an address by Dr. Franz Boas. 
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Scientific 


RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 

PLOW.—Joun W. Reaves, Morgan, Ark. The in- 
vention provides a simple and effective means where- 
by cultivator blades or teeth may be arranged at one or 
both sides of a ‘* bull-tongue ” plow- blade or adapted for 
‘use in connection with the share of a turning-plow. The 
device is characterized by its simplicity and effective- 
ness. 


Mechanical Devices. 


WATER-WHEEL.—Marxk A. Brown, Douglas, Ga. 
The water-wheel is of the type in which the water oper- 
ates upon a series of blades or buckets. On the bottom 
of a casing the motor-wheel is mounted to revolve. A 
shaft is held to rotate with the wheel, but is free to slide 
relatively thereto, and is provided at its lower end with a 
ball bearing beiow the bottom of the casing. Owing to 
the sliding connection of the wheel with the shaft, the 
weight of the machinery connected with the other end 
of the shaft is supported by the balls and the bearing. 
The operation of the wheel is not affected by axial vibra- 
tion. 


COMBINATION-TOOL. — FREDERICK C. ENGEL- 
HARDT, Manhattan, New York city. The tool is to be 
-used. by machinists for repairing articles of metal. or 
wood. In standards supported by a base, a lathe-spindle 
is mounted. On its inner end the lathe-spindle carries a 
lathe-chuck. A holder. mounted to slide on the base, is 
provided with a box-receptacle consti‘uting a socket to 
receive dies for cutting bolt threads. The box-receptacle 
has vertical grooves in its side walls, extends out through 
the bottom. and has horizontal grooves in the walls at the 
bottom, intersecting the vertical grooves. Set-screws in 
the side walls of the box-receptacle hold material in 
place. 


PICKER MECHANISM FOR LOOMS. — Epnraim 
M. Kerrer, Hespeler, Ontario, Canada. By means of 
this invention the picker-stick and connected parts are 
prevented from being broken in case the picker-stick is 
accidentally locked against movement by the shuttle’s 
fodg:ng on the top of the picker, thereby preventing the 
picker-stick from actuating the picker and throwing the 
shuttle through the open shed, 


CAN-LABELING MACHINE.— Wiulam H. 
LEIsteR, Westminster, Md. The cans are rolled along 
a chute or track and are successively operated upon. A 
portiou of the adhesive material is appplied to the can ; 

-and the can is then rolled upon a pile of labels, picking off 
theupper label by means of the adhesive material and then 
wrapping the label about the can, the other end of the 
label being pasted so that, as it is wrapped about the can, 
it will be secured in place. The novel features of the in- 
vention are an improved means of feeding the cans to 
the chute by means of receiving-tracks ; a device which 
enables cans of diffierent sizes to be labeled ; a mechan- 
ism for regulating the rate at which the cans are fed; a 
device for applying a small quantity of paste to the can ; 
a label-feeding mechanism ; and a seaming appliance. 


HOISTING-GRIP.—Joan Prercy,’ Brooklyn, New 
York city. The hoisting-grip comprises a casing in 
which gripping-jaws are arranged and mounted to move 
toward or from each other in order to grip or release the 
cable, Whe jaws are provided near their upper ends 
with outwardly-extending ears or lugs formed with 
elongated slots. Pins or bolts extend through the slots. 
In the casing cam-levers are pivoted, the cam ends of 
which are adapted to move into or out of engagement 
with the jaws to grip the eable or rope. Links pivoted 
to the outer ends of the levers are connected with a 
hoisting device. Upon an npward pull, the links cause 
the levers to move the jaws into gripping contact with 
the hoisting rope or cable. The device is simple and 
durable in construction. 


GRINDING-M ACHINE.—Frep A. Nystrom, 
Cosmopolis, Wash. The invention is designed to grind 
the faces of band-saw wheels and to render these faces 
true to insure proper running of the band. The machine 
comprises two oppositely-extending swinging frames, in 
one of which a grinding-wheel is mounted and in the 
other of which a pulley is held. Between the grinding- 
wheel’ and the pulley, gearing is arranged, whereby the 
former is.operated from the latter. An adjusting device 
for the frame carrying the grinding-wheel is provided. 


CLIP-FORMING MACHINE.—GeroreE E., SopEr, 
Kankakee, Ill, The invention relates to improvements 
in machines for forming or bending metal into U-shape 
to form clips while the metal is cold, thus saving the ex- 
pense of heating and the extra work of handling hot 
metal, Manufacturers find it neceasary to heat the stock 
before bending, so that when formed, the opposite mem- 
bers of the clip will remain parallel when cold ; for, in 
the ordinary method of cold bending, the ends of 
the members spring out of parallelism. According 
to the present invention, the metal strip is so bent that, 
when finished, the side members of, the clip will be 
spaced apart equally throughuut their length. 


FRICTION-BRAKE. — Frienp N. and Harry W. 
Wuitcome, Barre, Vt. This friction-brake is designed 
for use on power capstans and other machinery. The 
mechanism comprises a brake-wheel; a split brake-ring 
having one end forked and carrying brake- blocks on its 
outer face to engage the-brake-wheei; and a shaft 
mounted in the forked end of the ring. An eccentric is 
secured to the shaft between the members of the fork 
of the ring, with ite working face projecting beyond th 
end of the ring. The drum can be readily braked hy 
turning the shaft to open or close the ring and move the 
blocks into or out of engagement with the brake- 
wheel. 


DEVICE FOR EMPTYING TANNING-LEACHES. 
—BENJAMIN SYKES, Curwensville, Penn. The combined 
agitating and collecting device consists of a series of 
arms which radiate from a hub and which closely ap- 
proach the inner face of the leach. Each stirrer-arm is 
provided with collecting-blades, the shanks of ‘which are 
adjustably bolted ‘tu the stirrer-arms. These collecting- 
blades serve to plow the tan from the center of the leach 
and direct it to the sides, so that by means of the stirrer- 
arms it can be pushed to a discharge-opening. 


Dental Inventions, 


DENTISTRY. — Aveust P. Jounson, Ada, Minn. 
The invention ie an improvement in the construction and 
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attachment of pivot-teeth. The crown or artificial tooth 
has a symmetrical conoidal cavity. A post or anchor is 
baked in the crown and fixed in the center of the cavity. 
A Convex, metal cap, made separately or independently 
of the crown and post, has a central opening adapted to 
receive the post and allow adjustment therein. The cap 
fits the cavity, whatever may be the adjustment of the 
crown. The crown can be eet at an angle to the root, 
instead of in alinement with it, without affecting the ac- 
curacy of the fit. The crown has all the merite of the 
well-known Richmond crown with none of its defects. 


DENTIST'S STOOL.—Grorer B. McKinney, Barry, 
Til. This improved stool is so constructed that it will 
havea yielding or spring action laterally in any direc- 
tion, the spring-section permitting this action being a 
portion of the standard or upright of the stool. The 
seat of the stool can be conveniently raised, lowered, and 
held firmly in adjusted position. 


Vehicles and Their Accessories, 


TRACE-LOCK.—Tuomas J. HALSTEAD, Dallas, Tex. 
The trace-lock consists of a ferrule adapted for attach- 
ment to a whiffletree, and a button carried by the 
ferrule, which button can be placed and held in either a 
horizontal or a vertical position and be operated by one 
hand as readily in the dark as in the light. 


THILL-COUPLING. — Winston K. PENDLETON, 
Ocoee, Fla. The object of the invention is to provide 
a thill-coupling of comparatively few parts, easily de- 
tached from and attached to the axle, and with which 
the shaft or pole can be coupled quickly and securely, 
The pole is held by jaws having recesses at their upper 
ends. A base-plate extends beneath the axle, is con- 
nected with the jaws, and has an aperture near its rear 
end. A bolt extends loosely through the aperture near 
itsrearend. A clip engages the bolt and extends over 
the axle. Ears on the clip are arranged to enter the re- 
c.sses in the jaws. The shaftor pole is securely held 
from withdrawal. 


HANDLE-BAR. — ALEXANDER Bres. Schenectady, 
N. Y. This bicycle handle-bar comprises the usual stem 
to which a head is secured having tubular ends in which 
fluted pins are inserted. The gripping-bars have their 
tubular ends interiorly fluted and arranged to fit over the 
tubular pins and into the tubular ends of the head. The 
gripping-bars can be readily raised or lowered and moved 
nearer together or further apart to suit the convenience 
of the rider. 


Railway-Appliances, 


RAILWAY-CAR CHOCK. — Joun T. Conpvon, Le 
Mars, Iowa. When cars are switched to a siding, it 
sometimes happens that, by reason of too great mo- 
mentum or failure of the brakes, they will pass off the 
siding and on the main track again. The invention pro- 
vides a simple device for preventing the cars from pass- 
ing off the side track. The device consists of a lever- 
controlled, hook-shaped beak which can be lapped over 
the track to obstruct the car-wheels. 


Miscellaneous Inventions. 


FURNACE.—Joun 8. L. Roprick, 101 Fifth Street, 
Washington, N. W., District of Columbia. A series of 
upright superheating-chambers encircle the fire-pot and 
conrbustion-chamber and discharge at their upper ends 
into pipes or supplemental fiues which lead into the main 
heating-flues. By this construction a large number of 
superheating-chambers is provided, the heat from which 
flues may be directed into any desired one of the main 
heating-flues to increase the heat supplied to the main 
flue and to induce the heat up through the flue. 


_ REFRIGERATOR.—Cart SanprEr, Brooklyn, New 
York city. In this construction a door, when opened, 
will occupy a position in the compartment out of the 
way and will automatically cause a sliding support for 
material in the compartment to be curried out of the re- 
frigerator so that the material is readily accessible. 
When the door is closed, the sliding support re-enters 
the refrigerator. 


COTTON-VALVE.—Grokeze W. Witiiams, Waco, 
Tex. The invention relates to a valve for controlling the 
passage of cotton from the cotton-bii or warehouse to 
the elevator by which it-is carried to the gins. The 
valve may be used in connection with an elevator con- 
sisting of two divisions, so that one division may be cut 
out while the other is in operation. 


COMBINATION REAMER, TAP, AND COUNTER- 
SINK.—Carut Bornteer, Astoria, Ore. Mr. Boentgen 
has devised an improvement in tools for boring and 
reaming bung-holes iv casks and threading the edges of 
the holes to adapt them for the reception of screw- 
threaded bushings having a lateral peripheral flange. 
The invention is embodied in two separable parts or 
tools which are constructed to be used separately and 
also co-operatively, so that one serves as a pivot-post or 
guide for the other during the formation of the counter- 
sink, 


ATTACHMENT FOR FIREARM - BARRELS.— 
READE M. WASHINGTON and ALFRED W. CapPy, Dallas, 
Tex. The attachment is designed to modify or prevent 
the noise made when a weapon is discharged and to sup- 
press the smoke almost entirely when black powder is 
used. The mechanism employed includes a deflecting- 
plate, a discharge-chamber with a discharge-opening, 
and a epring-coutrolled valve. When the bullet is dis- 
charged, the gases are deflected downwardly by the de- 
flecting-plate, against the valve. The pressure of these 
gases forces the valve against the discharge-opening, so 
that the smoke is imprisoned until the pressure in the 
barrel.is sufficiently reduced to permit the spring to open 
the valve. 


SYRINGE.—Cuaruzs A. BucKuIn, Manhattan, New 
York city. At the upper end portion of the syringe- 
barrel a hollow, enlarged, and longitudinally-tapered 
container is formed. The barrel is extended beyond the 
end of the container. A cup-shaped gland for the 
syricge-piston stem is adapted to engage with the barrel. 
A flange on the gland serves as a cover for the container, 
the flange and gland being integral. 

BOOT-HEEL.—CHar.es E. KELuER, Los Angeles, 
Cal. The inventor has devised a yielding heel for boots 
and shoes, which heel comprises a rubber-pad to which a 
spring is attached. The heel is thereby rendered more 
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durable than if constructed entirely of rubber, and yet 
provides an effective cushion. 


GOLD-SEPARATOR, — Frank P. Horxrns and 
Louis MANZzEx, Spirit Lake, Iowa. Two rotary cylin- 
ders are inclined in opposite directions, one arranged 
above the other. The upper cylinders have two cylin- 
drical screens of different mesh, and a gravel-screen. A 
chute feeds the pay-dirt from the upper cylinder to the 
interior ecreen of the lower cylinder. The coarse mate- 
rial from the npper cylinder is discharged into a rotary 
pipe and is then passed into a series of receptacles. An 
air-blast separates fine sand from the values passing into 
receptacles. 


SURGEONS’ CASE.—Emit .A. EDLEN, Moline, Ill. 
The purpose of the invention is to provide a case for 
carrying surgical instruments. Special attention has 
been paid to the provision of means for transporting the 
instruments safely and for permitting their convenient 
sterilization, as well as the sterilization of other ma- 
terial, such as gauze, bandages, and the like. 


HOSE-COUPLING. — SHELpon JosePa, Columbus, 
and Witu1am H. Crark and Witiiam J. CLARK, 
Salem, Ohio. The coupling is designed to be used 
where the internal pressure is less than the external 
pressure. One section of the coupling has within 
its head a metallic tubular extension separated from 
the contiguous surface of the head by an annular 
chamber. The other mating section of the coupling 
is provided with a flexible tube adapted to enter the 
chamber of the first-named section between the wall of 
the head and the tubular extension. 


INCUBATOR.--JoHN Masvs, Minier, 1]. The pnur- 
pose of the invention is to furnish a means for turning 
eggs in an incubator without opening the cover. The in- 
cubator has a member movable longitudinally to turn 
the éggs and movable transversely to he passed in and 
out of the incubator. Combined with this apparatus is a 
reciprocating-bar to which fingers are attached, which 
engage lugs or projections on the members of the incu- 
bator. 


HAT-SIZE INDICATOR.—ABrRaw B. Lustie, Man- 
hattan. New York city. The indicator has separable 
sections, each of which corresponds with one of the hats 
in a box. Ifa hat be removed from the box, the cor- 
responding section of the indicator may be detached, the 
remaining portion of the indicator thus showing not 
only that one hat has been taken out, but also what 
sizes are still left. 


SAW.—Ratpea RockKWELL, Oracle, Arizona Territory. 
The top and front portion of this buck-saw are made of 
a single length of material having a channel along its 
top or outer portion. A back or handle portion extends 
above the top of ‘the frame. To this upward extended 
portion a tie-rod is attached, which is carried through the 
slot of the front and then through an opening in the 
front near its lower end. A frame thus made ie light and 
strong. The usual lateral vibrations are obviated, since 
the frame cansists of but two sections connected by the 
handle. *’ 


LIFE-PRESERVER.—PasquaLE ANGELLILI, 27 Mul- 
berry Street, Manhattan, New York city. The life-pre- 
server consists essentialiy of two parts, a carbid recepta- 
cle and a water compartment, communication between 
the two being cut off by a spring-pressed valve held in a 
normal, closed position by some filling soluble in water. 
When the preserver is in use, sea-water dissolves the 
filling, thereby removing the resistance to the valve- 
spring and opening the paseage between the carbid and 
water receptacles. The acetylene gas generated serves 
to inflate the life-preserver. The parts can be separated 
whenever they are to be cleaned. 


Designs, 


BOOK-HOLDER.—Epwin S. Wozur, Geneseo, Ill. 
The base of the holder is a parallelogram with laterally 
and vertically extending supports for the books, 


GAME-BOARD.—Jamgzs L. ROBERTSON, JR., Manhat- 
tan. New York city. The design providesa miniature foot- 
tall game-board furnished with figures upon which: the 
various plays are indicated, such as goal from the fleld, 
end play, tackle play, center play, kick off, answer to 
kick off, goal play, return kick, and answer to kick. 


Nors.—Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 


NEW BOOKS, ETC. 


PRELIMINARY REPORT ON THE STRUC- 
TURAL AND ECONOMIC GEOLOGY OF 
MissourRI. _ Jefferson City, Mo.: 
Bureau of Geology and Mines. 8vo. 
Pp. 259. 


The reports of the Geological Survey of Missouri are 
always excellent, and the present one is no exception to 
the rule, We regret to note that Dr. John A. Gallaher, 
the State Geologist, died recently. 


AMERICAN METAL MINING—GOLD. B 
Theodore F. Van Wagen, E. M. 
Denver, Col.: H. R. Van Wagen & 
Company. 1900. Pp. 20. Price 15 
cents. 


TABLES OF PLATE AND RIVET VALUES, 
FOR THE USE OF BOILER DESIGNERS, 
BoILER MAKERS, ETC. By Thomas 
H. Craft, Cleveland, Ohio. Three- 
fold table. 


ENGINE TESTs. By George H. Barrus, 
8. B. New York: D Van Nostrand 
Company. 1900. 8vo. Pp. 339, 
Price $4. 

The volume embraces the results of over a hundred 
feed water tests and other investigations of steam en- 
gines, conducted by the author. It is believed that the 
data here presented will prove of value to the engineer- 
ing profession and to owners and intending purchasers 
of steam plants and to any who are interested in the eco- 
nomical production of power. The tests are fully de- 
scribed and the data presented is elaborate. The book is 
a solid contribution to the literature of steam engineer- 
ing. 


MUNICIPAL IMPROVEMENTS. A Manual 
of Methods, Utility and Cost of Pub- 
lic Improvements for the Municipal 


Officer. By W. F. Goodhew, C.E. 
Third Edition. Illustrated. New 
York: John Wiley & Sons. 1900. 


12mo. Pp. 207. Price $1.75. 


The aim of the writer of thiswork has been to assist 
members of municipal councils, etc., in obtaining a good 
perspective view of the general plan and scope of va- 
rious public improvements contemplated during their ad- 
ministration. The trend of the education of all such 
persons has usually been along other lines, but there is 
no reason why they should not have an intelligent grasp 
of the broad facts relating to the municipality, so as to 
enable them to pass intelligently upon the various mea- 
sures proposed and enable them even to initiate such 
measures, 


PRACTICAL HINTS oN JOINT WIPING 
FOR BEGINNERS IN PLUMBING. New 
York: David Williams Company. 
1900. 16:no. Pp. 66. Price 25 cents. 

A practical series of articles bave been combined and 
published in pamphlet form, and the book will prove 
useful to all plumbers and also to those who have oc- 
casion to do joint wiping on copper pipes, and on brass, 
iron, and tin pipes. 


MEXICAN Custom HousE TARIFF. Eng- 
lish Translation from the Official Edi- 
tion. Translated and revised by J. 
P. Taylor. Citv of Mexico: F. P. 
Hoeck & Co. 1900. 12mo.’ Pp. 180. 
Price $2.50 United States currency. 


Avery useful book for all who have business with 
Mexico. 


A HUNDRED YEARS OF GERMAN BRIDGE 
BuILpiIne. By George C. Mehrtens. 
Berlin: Julius Springer. 1900. Folio. 
Pp. 185. 


This book was published forthe Paris Exposition of 
1900, by a nnmber of German firms of bridge builders, 
and the edition is intended for tbe use of engineers who 
visit the Exposition. ‘Che subject is admirably treated, 
the illustrations are good and there are 195 half-tone and 
line engravings. A vast amount of information is given 
in the large volume. Itis a very satisfactory contribu- 
tion to engineering literature, and reflects great credit 
upon the firms concerned in its production. 


ACETYLENE. A Hand Book for the Stu- 
dent and Manager. By Vivian B. 
Lewes, F.I.C. London: Archibald 
Constable & Company. New York: 
The Macmillan Company. 1900. 8vo. 
Pp. 978. Price $7. : 

The author is a well known gas engineer who has con- 
tributed a large number of papers of great merit to the 
scientific press. The book which he has produced is one 
of the most excellent technical works which it has ever 
been our plessure to review. The author’s style is lucid 
and his treatment of the subject is most thorough and 
shows an intimate acquaintance with every detail of the 
subject.. The publisher has done his part by printing the 
book beautifully, and the contents of the paragraphs are 
briefly noted inred ink marginal notes, adding a great 
deal to the value of the book. The half-tone engravings 
are excellent and well printed; in all there are 228 en- 
gravings. The book is divided into three parts—scien- 
tific, technical and a digest of legal enactments and Eng- 
lish patents. One of the most interesting illustrations is 
alamp post for an independent generator. In country 
districts this will undoubtedly prove of great value. 


How To MAKE AND How To MEwpD. By 
an Amateur Mechanic. London: 
Swan Sonnenschein & Company, 
Limited. New York: The Maemillan 
Company. 1900. 16mo. Pp. 288. 
Price $1.25. 

The book has no Preface and the arranzement is en- 
tirely alphabetical. It tells how to make a number of 


‘simple articles such as electric bells, toy balloons, boats, 


how to do bookbinding, how to make paint brushes, 
butterfly cabinets, how to clean carpets, plaster casts, 
how to draw curves, how to do dyeing, egg blowing, to 
tie knots and many other subjects of the same general 
kind. The material is most heterogeneous, but the book 
will probably prove of value to amateurs who wish to do 
little odd jobs around the house. 


PREHISTORIC IMPLEMENTS. A Refer- 
ence Book. By Warren K. Moore- 
head, assisted by others. Cincinnati, 


Ohio: Robert Clark & Company. 
8vo. -Pp. 429, 621 figures. Price $3. 


The author antagonizes the reader at once by stating 
that there are twenty-seven men who may be considered 
as scientific archeologists, and that there are twenty- 
three others connected with museums, in various capaci- 
ties, and it is from the reports and other publications of 
these twenty-seven authors that much of the information 
printed in this book has been obtained. The book is 
very well illustrated and the engravings show 3,000 speci- 
mens. The antior states that 5,450 persons in the United 
States and Canada are more or less interested in the 
study of prehistoric archeology, Mr. Moorehead having 
kept acard index of such persons. To them the book 
will undoubtedly be of considerable interest, and it will 
tend to inform the student and beginner, and stimulate 
the study of implements in museums and private collec. 
tione. 


HYDRAULIC POWER ENGINEERING. By 
G. Croydon Marks, New York: D. 
Van Nostrand Company. Iondon: 
Crosby Lockwood & Son. 1900. . Pp. 
360, 200 illustrations. Price $3.50. 


This work may be regarded as a successor to a smaller 
volume of the same author on “ Hydraulic Machinery.’* 
In the present book an attempt is made to give an out- 
line discussion and description of the main points and 
principles requiring attention by engineers having the 
responsibility of designing or constructing works and ap- 
pliances for the utilization of water for the transmission 
of power. Itis an elaborate treatise and is well illus- 


trated. The author understands the subject thoroughly 


and is able to present recent practice, 
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Marine Iron Works. Chicago. Catalogue free. 

For logging engines. J.S. Mundy, Newark, N. J. 
“U.S.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mcby. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Special and Automatic Machines built to drawings on 
contract. ‘he Garvin Machine Co.. 141 Varick St., N. Y. 

Tbe celebrated ‘‘ Hornsby-Akroyd”’ Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins, 
By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. 


@=~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. k'ree on application. 


HINTS TO COR CORRESPONDENTS. 


Names and Address must accompany a all letters 
or no attention will be paid thereto. ‘Mhis ie for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and paye or numher of question. 

Inquiries not answered in reasonable time should 
be repeated; correspoudents will bear in mind that | 
some answers require not a httle research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Bu yers wishing to purchase any article not advertised 
in onr columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Seicntific American Supplements referred 
to may be had_at the office. rice 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

MWimerals sent for examination should be distinctly 
marked or labeled. 


(7975) K. A. B. asks: Have you seen or 
heard anything of the new light given by radium? Iam 
anxious to get more information in regard to it. A. 
Radium is a substance recently derived from pitch blende. 
It has the strange property of giving off radiations which 
affect photograph plates in the same manner as X-rays 
do, and that without any apparatus such as is required to 
produce X-rays. But these radiations do not affect the 
eye. They cannot be detected by it, and to call them 
light isa misnomer. They are not proper light rays in 
any sense of the term. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


OCTOBER 9, 1900, 
AND EACH BEARING THAT DATE, 


[See note at end of list about copies of these patents.] 


Acid, making sulfuric, A. C. Jobnson. 
Acid, meta-amidotolyloxaminsulfo, R. 


Adjustable table, H. 8. Jordan 
Air compressing apparatus, 
Webber 
Airship, C. Stanley. 
Baling cotton. C. 1. B sapniette 
Bath cabinet, Elliott & Idlor.. 
Bearing, ball. H. FE. Weeks. 
Beater, C. E. Ivins.... ............. 
Beating out machine, Johnson & Cutcbeor 
Beating out macnine, C. 8. & W.S. Johnson 
Bed, invalid, J. A. Lemmons et al. 5 
Bell, automatic gong, EK. D, stacy. 
Belts. guide for drive, V. D. Kern. 
Bicycle, J. P. Schooler............ 
Bicycle gearing case, T. B. Jetfery. 
Bicycle tock, Eerrick & Batt... 
Binding strap clasp, l. P. Fox 
Binocular glasses, prismatic, J.W. Fur sse ue 
Bit, R. A. Brigys 
Blower. rotary, ‘I’. W. Green 
Bobbin, separable cone. Wood & Emery. 
Boiler sediment collector, '. G. Lovegrove 
Book holder. K. C. Pasal..............- 
Book, manifold order, T. McDowell. 
Book, manifolding sales. 1’. McDowel 
BOE a holder for check or other, R. 
HMO Ye erie sek eas che nace eases 
Boot or shoe hold fast. C. D. Bowen. 
Boot or shoe toe cap, K. H. Finfrock 
Bottle, non-refillable, H. M. White.. 
Bottle stopper, J. M. Harmony.. 
Brake beam, KE. Pusson....*......... 
Brake block, automatic, W. H. Sauvage. 
Bromo tannin gelatin compound, H. Brat. 
Brush, tooth, C. W. Richards... 
Bucket support, W. J. Muir. 
Buckle, J. W. Heylmun... 
Building or other materials, apparatus for con- 
veying or transporting, N. C. Schouboe........ 
Button, electrically illuminated, W. A. Ch 
Button machine, N. C. La Casse. 
Buttonhole machines, tripping 
motion mechanisms for. W.N. Parkes. 
Calcium carbid, preparation of, YI. P. KE. Li 
Camera attacliment, Pierron & Miller. 
Car, convertible street, G. N. Fillis. 
Car journal bearingstop key, C. H. Howa 
Car underframe, railway, H. Rk. Keitbley.. 
Carbonatation vat. K. C. Burr et al 
Carbureter, W. J. Mgan.. 
Carbureter, A. E. Hodder 
Jardboard creasing machine, L. A. Maya 
‘arding machine feeding device, ‘Il’. Lee... 
Carpet cleaning machine, A. Burkbolder. 
Carriage. folding baby. R. B. Topping.. 
Garving forks loRAATSEN. olen. sass icc saesen wee ce 
Cell doors, releasing mechanism for diffusion, 
C. Burr et al 
Cellulose manu facturing apparatus, E. Moneerng 
Chair, W. G. Ilastings.. 
Checli hook. t..G. Snook.. 
Churning device, Norcross & Holloway 
Chute spring for matrix assembling machines, 
etc, Renz & Collins 
Cigar packing device, F. P. olson 
Cigar wrapper cutting machine, P. 
issue) 
Cigarette roller, A. W. Brown... 
Circuit closer, time, C. KE. Katsch. 
Circuit controller, A. Lungen 


659,286 


639498, 639.497 
659,532 


sbycraulic, 


os. 591 
659,302 


67 
, BM 


699,415 
toed 447 


659.22! 
. 659.252 
65 402 
359 


. E. Shirk (re. 
tee 864 


- 6 ve 
659,244 


Clock, electric program. H. F. Jordan. 4 659. He 
Clothes pounder, K lesher & Crisler. €59. 291 
Clutch, Moon & McMurren...... t849 


Clut.ch, Rogers & Chadwick.. 
Clutch, friction, D. Williamson. 
Coal or ore handling and storage device, mov- 
able, R. D. White et al................. 

Coin holder, H. L. Haynes < 

Cold storage apparatus. M. Coop: 
Commutator and making same, EK. 
Computing numbers, machine for. 


K 


659,407 
+ 659,315 


Foot and 


ff ” 
ta r Power 
Screw Cutting 
ey 
“tar Lathes 


Cross 
Feed 
i} FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENFCA FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S.A. 


NGINE& Fog 


ATHE 


MACHINE SHOP OUTFITS, 
JTOOLS anv SUPPLIES 47372" 


(2OCULVE At St 


SEBASTIAN LATHE-CO'cincinnatt.o 


WALWORTH 


PIPE VISES 


are the Heaviest and 
Strongest vises made. 
RENEWABLE STEEL JAWS. 


WALWORTH MFC. CO., 
128 T0136 FEDERAL STREET, BOSTON, MASS. 


BARNES’ 
7 NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 
Was These Great Advantages: 
The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Power apphed can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range—a wonderful economy in time and great 
saving in drill breakage. (3 Send for catalogue. 
WwW. F. & JNO. BARNES CO., 


OO i099 Ruby Street, ~~ Rockford, Til. 


SUB-PRESS PUNCHES AND DIES 


We make to order to drawings or mod- 
els blanking, shaving and swaging dies, 
either simple or compound, fer work 
requiring accuracy and finish. Sub- 
Press Dies for tbe parts of watches. 

clocks, cyclometers, and other small 
roechanisms a specialty. We carry in 
stock different sizes of Sub-Press Bases 
and Stands. Send for Descriptive Cire’r. 


THE PRATT & WHITNEY CO. 
Hartford, Conn., U.S. A. 


ry 


L 


MAXIMUM POWER— MINIMUM “COST. 
fyouuse a pump for 
eae lard. acids, starch, 
petroleum, brewer’s 
.» mash, tanner’s liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at. 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Derects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A 


IT SIMPLIFIES DIFFICULT WORK 
There_are many unique features in 
eur Hand and ower Pipe 
Threading and Cutting Machine 
It hasour Standard AG Tistable Quick 
Opening and Closing Die Head with 
convenient ‘‘cam’’ movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from ‘lhread- 
ing while in motion, opened to permit 
pipe being cut and closed instantly 
and positively. Send for Catalogue. 


THE MERRELL MANUFAC- 
TURING CO., 501 Curtiss St., Toledo, Ohio 


. 


pclephones: 


for Interior, Short Line, Intercommuni- 
cating and Wotel Work. Write us fer 
prices, catalogue, etc., with testimonials 
and references. Estimates cbeerfully 
furnished. Agents wanted. 


THE SIMPLEX INTERIOR 
TELEPHONE CO., 


431 Main St., Cincinnati, Ohio. 
SAVE eee re FUEL 


You will find our GAS@®LINE 
Hoisting Engines a great 
ing OVer, Steam and a per- 
ct economical boon where 
wood, coal or water sre 
scarce and high pric 
Both friction and yea 
hoist froin 6 tom) H. a 
formines,quarries,docks 
etc. Every machine 
fully guaranteed, Send 
for freecatalog and state | 
size of engine wanted. 
Weber Gas & line Engine Co, 


bite. 
P. 0. Box 1114. a, 


Kansas City, Mo, 


COMBINED 


she U Dust Planes 


Panel and Rotary Bed Planers, 
Shafting, etc. 


Water Rams, Water Wheels 
ce Sena for Circulars. 
Cc. & A. HODGKINS CO., 
Marlboro, N. H. 


HIGHEST EFFICIENCY 


attained in the 


STOVER 
GASOLINE 
ENGINE 


The bestis always cheap- ; 
est. Write for prices. 


STOVER ENGINE WORKS, FREEPORT, ILL. 
THE MIETZ 


& WEISS KEROSENE 


and GAS Engine 


burns KEROSENE cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable No 
electric battery ortlame used 
Perfectregulation.Belted or 
directly coupled to dynamo 


for electric lighting, charg- 
ing storage batteries and 
all power purposes. 
(3 Send for Catalogue. 
A. MIETZ, 
128-138 Morr St., New Yorx. 
Markt & Co.,London,Hamburg,Paris 


SENT “ON TRIAL. 


Prepaid to any address. 


” Coggeshall Patent 
THE CLEANER THAT CLEANS CLEAN 


Steam Tube Cleaner. 


Moisture, Saves cust quickly. 
Scale. Cleans from end to end. 


The Coggeshall Mfg. Co., 


A trial costs 
you nothing 


123 Liberty St., New York. | 


GEC OMMNB Raia ica neh oe Han adh aade tas etmene se’: fon 
Cotton, compressing, S. J. Webb. 
Cradleorcrib, P. McMurdy....... 
Cue tip fastener, Ghezzi & Bianchi 
Cultivator, F. 1. Young 
Curling iron heating apparatus, J. M. Cammack.. 
Curtain pole ring, J. Kroder,... 
Cushioning body, R. I. Stewart. 
Cut el for cisterns, automatic, J. 

HTD cesses west ale sianteieles 
Cycle, ice, D. W. Tietjen.. 
Cycle saddle, W. S. Ricbmoud. 
Cylinder lock, H. 8. Lockwood... 
Dental articulator, G. R. Johnson. 
Dental chair, Dowling & Durham 
Desk and seat, school. McAulay & Anderson 
Desk, chair back, W. H. Anderson........... 
Dilator, electric bipolar, ©. 14. Mosher.. 
Disinfectant, D. M. Kelsey........... 
Display and cell case, A. A. Grau. 
Displaying advertisements. device for, Adams & 

Crawford 

oor, J. A: Wheeler.. 
raft apparatus, J. Cederstrom 
raft equalizer, C. H. Sawyer..... 
rawing ‘1strument, chart, EK. N. “Moyer. 
redge, ... R. Osgood Resa eicscis icegeeicrncomnare s 
riving gear, worm and chain. D. Corcoran 
riving wheel, frictional, W. O. Worth.,. 
ye and making same, violet-red, O. Ball 
ye and making same, yellow-red, O. 
yeing, J. W. Fries 
yeing, A. Siegmur 
WE beater, H. M. St! 
wgg carton packer, W. H. 
tiectric circuits, apparatus for locating: faults in, 

W, KE. Athearn 
Electric meter, T. A. Edison.. 
Electric motor supporting device, Cc. A. Lind- 

SEROUS, rsicisso.sunis'eus stale deeneigletctesatajateleislentsjes's 
Elevator, W. H. Mechlin. 
Elevator safety device, G. E. Sbepler. 
End gate, wagon, W. Carpenter... 
Engine muffler, J. M. Smith 
Engraving and die sinking machine, F. D. Van 

INOPIVATE.G sadieie wc vetee cetestohndislniiie ea sjasle,ageihe slanyee seis 6 659,461 
Excavator, O. Hetlesaeter.. 659,632 
Extension table, G. A. Myers. S 659,624 
Eyeglasses, A. Licht......... 4 
Fastening device, Wales 
Faucet, P. F. Boyle 
Faucet attachment. G. C. Hamilton, 
Fence post, H. J. Van Valkenburgh. 
Kertilizer distributer, R. C. Hoyer. 
Fifth wheel, M. Hloagland 
Filter, A. M. Amos... 
Hilter, J. A. Maignen.. 
Firearm, recoil operated, J. M. Browning.. 
Firearms, means for sighting ritled, J. Korm by. 
Fire extinguishing liquid tbrougb gas distribu- 

ting pipes, means for discbarging, A. Reid.. 
Fire kindlers, etc., machine for manufacturing, 

Hoff & Klotter, 
Fish gaff, B. J. Warren.. 
Fishing reel, E. Holzmant 
Fiag. signal. H. F. Beaver 


‘ th 489 


+ 659.857 
- 659,859 


‘ 659, 456 


Letters copied while Writing. 


No press; no water; no brush; no 
work. Any ink; any pen; any paper. 
Our Pen-Carbon never smuts; our clip hulds 
paper firm. Write with no extra pressure, 
and our Pen-Carbon Letter Rook pro- 
duces a perfect copy. For letters, bills, ete. 
Can be used anywhere. If your stationer 
does not keep it, write for free specimen of 
work. Address Department 1. 


PEN-CARBON MANIFOLD CO.. 
145-7-9 Centre Street, New York 


Perfection Electric Alarm Clock. 


A great improvement over the 
ordinary alarm clock. Rings un- 
til you get up andstopit. 3-incb 
silver-toned bell. Battery lasts 
12 to 18 months. Highly orna- 
mental and effective. [™ Send 
for Circular and Price List 8. A. 


THE J. JONES & SON CO. 
64 Cortlandt Street, New York. 


SAVE Werret vou vow FUEL 


Rochester Radiator Co, 26 Furnace St. Rochester, N.Ve 


$5%° A DAY EASY FOR, ALL WILLING TOWORK 
Gold, Silver, Nickel, Metal 

Plating. At home or traveling, taking 
orders, using and selling Prof. Gray's 
Machines. Plates Watches, Jewelry, 
Tableware, Bicycles and all metal goods. 
Noexperlence. Heavy plate. Modern 
methods. We do plating, manufacture 
fj outaits, all sizes, Guaranteed. Only out- 
Hy ses complete, all tools, lathes, materials, 
. ready for work. We teach you 
— its art, furnish secrets and formulas 

ie RE. e toany. Pamohlet, samples. ete, FREE, 

D. GRAY & 00. Plating Works, CINCINNATI, o 


Flash powder, A. Weiss. 3 
Flax machine, Eastwood & N an 659,342 
Flatd HUXIDE oxture, a A. Schratz. 359,260 
‘or! ee Carving for 
Front wheel and yoke for trucks or Voter ve- “GR D PR X Edd 
f bicles, EK. Reena Baca pte AN | 
ruit pitting machine, nderson.. 659.5! 2 
Fuel feeding attachment, T, Asencio. . 659,200 Paris Exposition 
Furnace. See Hot air furnace. Re 
Turn 
Furnace, D Smitb . 659.596 
Furnace, w. Homie 659,495 
Furnace, H. Tilden.......... .. 659.460 
Furnace arch plate. steam boiler, . 659,549 
Furnaces, apparatus tO heating air ‘to be Sune 
plied. tog Ws GC. Wallace..i cc ccics deaeds seams . 659,461 
Furnaces, feeding air device for, P. Matbias...... 659,312 
Furniture, detacbable cover for upholstered, F. 
INCH AG: Sins cccteereraysccts ood a\ale ib ote dvs 4 wie Sparesgitle,« ofelose etv'eiote/s\efuie 659,251 
Gage. See Micrometer or similar gage. Truing ype 
gage. 
Galvanometers, magnetic regulator for, Bradley Pi é 16 West 23d St. 
& Pignolet 659.506 New York: 166 Broadway. 


Game apparatus, F. S. Kratzet. 
Garment waist closure, J. Sone: 
Gas controller, automatic, W. G. Miller 
Gas engine, A. A. Williams.............. 
Gas from carbid_ of calcium, generating acet 
Jene, M. P. K. Letang 
Gas generator, acetylene, F. A. Feldkamp. 
Gas generator, acetylene, |. L. Harris.... 


559,403 
659,459 
48 


Gas generator, acetylene, B. F. Williams 6 3 
Gas producer. S. A. Fraser... .....ceeeeeeeeceeeeeee + 659,472 
Gate. See End gate. 

Gear, cbangeable speed. A. Fischer. 59.300 


Gear, short turning, C. A. Williams. a 659274 


Generators See Gas generator. Steam genera- 

or. 

Glass blowing machine, H. J. Colburn............. 659.289 
Glass blowing machine, L. H. Colburn. 659,291 


Glue or gelatin free from fat, produ 
Setterberg. .......... 
Grain drill, G. D. Hawor 
Grain drill. F. A. Placek . 
Grain drill feeding mecha 
Grass cutter, J.P. Riedy... 
Grate bar, O. Olson...... 
Grate, gas, G. E. Sharpe..... 
Hair receiver, toilet. F. Lem 
Hame and trace connector, F. 
Hammer, pneumatic, C. K. Pickles 
Hand stone, F. A. Reichardt... 
Hand strap, U. McClincbie..... 
Harp, orchestra, Almcrantz & Torn 
Harrow, H. H. Larsen 
Harrow, sulky, C. D. Carter 
Hat holder, J. J. Cannan... 
Hat pouncing machine, C. H. Rei 
Hay loader, FP. N. Trissel.. 
Head cutting machine, W. ‘E 
Header, EK. M. P 
Heel attaching machine, C. W. Woods. 


659,261 


650. 420 


rnqvist 


Hinge, N. A. Bourquin,.................. elected ies ats 659,203 
Hook. See Check book. 
HOOK, Fis W Cn Ger ies bites voce e vive ieee Paiva os die siete 659,271 
Horn substances, producing homogeneous, J. G. 

BLO RIG IVS ore, siaiste gs ate aia foye cm drt eee ay cies tee wicks ee 659,358 
Horseshoe calk sharpening machine, P. 

Braze 388 


+ 659.326 
659.208 
| 650572 


659,441 
659,344 
659,610 
659,617 
659,915 
559,529 
659,542 
359,552 


Hose swivel, D. B. ‘Sm 
Hot air furnace, 8. A. Cheney 
Hotel register, J. Bullock.. 
Hur! cntting and separating machine, W. H. 
BEGUN TIC Ts ote acsie od apesy. tacarveleistera niet 
Hydrocarbon burner, W 8S. Haworth 
Ice making machinery, T. Shipley...... 
Incandescent mantles, means for inserting sbi 
ring strings into, B. von Bultzingslowen. 
Incandescent structure suitable for lighting, 
Duncan & Barnet.. 
Incubator, J. H. Hug 
Indicator. See Schedule 
Inhaler, H. A. McIntosh. an 
Insecticide, C. H. W. Scb ba 
Joint. See Railway rail joint. 
Journal box. Born & Dunbam.............6.06 sees 
Knife for cutting wrapping twine. G. 8s Lyles 
ladder, extension, Marston & Hatch.. 
Ladder, step, J. S. Butler.............. 
Lamp, acetylene gas generating, J. C. 
Lamp and foot warmer, combined cairiage, ick: B. 
Bartholomew. 


4 639.485 
| 659.279 


Lamp burner. F. 'T. Williams.... 659,334 

Lamp extinguisher. W. C. Miller.. . 659,247 

Tamps. device tor removing and. replacing ‘in- 
candescent, Croteau & Messier.................. 659,631 


Lamps, glower heating apparatus for electric, 
Van Vleck & Stevens....... 
Latch. door, Lomax & Tomlinson 
Lens, headlight. J. H. Pitkin 
Letter box, W. EI. Mulloy.. . 
Letter sheet, return, A. J. Elias 
Lightning arrester, eM. Taylor. i. 
Limes, lemons, etc. device for squeezing, Pp 
DTNB sexes sss cpatgheryndesigee s Nigigte Sosa 5a mcrcticiern aries testes 659,346 
ising apparatus of the air-lift type, J. 
- 659,491 


Lock. See Bicycle lock. Cylinder lock. ut 
lock. Permutation lock. Sasb lock. T'ime 
lock. 
OomM WC! BY ROPCR aes ete es se Meshes Settee mecteeee 659, 628 


Loom jacquard mechanism, J. Dean. 
Loom let off motion, J. C. Bryan.. 
Loom shuttle, IL. W. Camp bell.... 
Loom shuttie motion, R. B. Loynd. 
Lubricator, H. F. Loos 
Metals, means for applyingfluid, W. H. Smyth... 
Meter. See Klectric meter. 
Methy!]propylcarbinoluretbane and making same, 
Bonhoeffer & Dreser.. ¥ 

Micrometer or similar gage, 
Milk and cream separator, Cc. Smith 
Milk cooling apparatus. J. A. Myers.. 
Miner’s separating pan, A. J. Ketelsen. 
Mining macbines, cutting chain for, H. 


6 
659,380 


659,202 
659.570 
659.494 


659.248 
659,218 
+. 659,444 


Miter machine, . 
Molder’s chaplet or anchor, 


(Continued on page 254) 


504 Fulton 8, 

169 Tremont St. 

.924 Chestnut St. 
748tate St. 


Brooklyn: 
Boston: 
Philadelphia; 
Chicagotr 


50% Saved on all makes of Cameras 


Headquarters for Buying, Selling 
and &xchanging Cameras or Lenses. 
) Large assortment aiways on hand, 


Developing, Printing, etc. 
Photo supplies of every description 
at lowest prices. 


(e™ Send 2c. stamp for bargain 
=—— list. Address 


N.Y. CAMERA EXCHANGE, I14 Fulton St., NEW YORK 


Crest Mig. Co., 


CAMEBRIDGEPORT, MASS. 


3 & 5 H. P. MOTORS 


Lightest Motor per H. P. Made. 


CREST 
SPARKING PLUG. 
GUARANTEED. 


INDESTRUCTIBLE (© 


A.W FABER 


Manufactory Established 1761. 


LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATSS. S1'EXL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SLLVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTIS1'S MATERIALS. 


78 Reade Street, New York, N. Y. 
Paris Exposition, 1900. Grand Prize. Highest Award. 


ARTESIAN 


Wells, i] and Gas Wells drilled 
by contractto any depth from50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and ‘compiete 
same. Portable Horse Power 
and Mounted Steam_ Drilling 


Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 LIBERTY STREET, NEW YOLK, U.S. A. 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
| balance will weigh up te one pound and will turn with a 

quarter of a pestage stamp. he balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This articleis containgd in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & CO., 361 Bienavan New 
York City,.or any bookseller or newsdealer. 


‘ PRICESS! sbi 


SEND FOR CATALOGUE. 20 


254 


Scientific 


American. 


OCTOBER 20, 1900. 


a FORTIS| 


Stimulating, Bracing, Healthful and 
Harmless Combination of 


Electric Treatment 


with Physical Exercise. 


For headache, nervous weakness and exhaus= 
tion, insomnia, rheumatism, neuralgia and the 
many other complaints for which electricity is re- 
commended. 


Its Effect is Magical 


The machine is perfectly constructed, handsomely 
finished and will wear indefinitely. The life of the 
battery is about six months and it can be replaced 
for 25 cents. 


SEND FOR DESCRIPTIVE BOOKLET 
Price, Complete with Foot Plate, $7.50 


THE BADGER BRASS CO. 
_10 Baook STREET. TREET. _ KENOSHA, Wis. _ 


SPEGIAL OFFER! 
American §{Q Typewriter! 


We will give the first person answering this ad., from 
each town in the United States, a splendid oppor tumty 
to obtain the American typewn ter, the only standard 
low-priced typewriter on the market, on unusually at- 
tractive terms. WVrite promptly tor catalogue and sam- 
ple work, and see if vur offer does not interest you. 
American Typewriter Company. 267 B’way, New York. 


The Suis E 


Is quick to see the faults 
in cheap paints. Write for 
book that tells bow to avoid 
paint faults. Sent tree by 
the makers of Patton’s 
Sun Proof Paints. 
JAS. E. PATTON CO., 

227 Lake Street 
Milwaukee, Wis. 


EVERY BOY HIS OWN TOY MAKER. 


Tells how to makeall kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills, | Microscopes, Electric 
'Telegraphs,'l'elephones, Magic Lan- 
terns, #olian Harps, Boats from a 
rowboat to a schooner; also Kites, 
Balloons, Masks, Waxgons. ‘Toy 
Houses, Bow and * Arrow, Pop«Guns, 
Slings, Stilts, Fish'ng lNackle, Rabbit 
and Bird ‘Traps, and many others. 
All is made so plain that a boy can 

easily make them. 209 handsome illus. 
by mail, l0c., 3 for 25c. C. DEPUTY. Puh., 


~ GUYER’S PATENT 


DESULPHURIZING FURNACE. 


This Beat book 
Syracuse, N. Y. 


Takes the place of Heap 
or Stall Roasting, 
Saves time and money. 


- ite for i is 
= Write for particulars. 
HENKY GUYER, Casila 514, LIMA, PERU, 8S. A 


THE TIN PLATE INDUSTRY IN THE 


United States—\n interesting paper, showing the ex- 
traordinary development of the tin plate industry in 
this country,and the serious competition into which it 
is now entering with the British industry. With 18 illo 
trations. Contained in SCHENTIFIC AMERICAN SUT 
MENT, Nos. 1019, 1020, 1021. Tho and 10 
Price 10 cents each, or 50 cents for the series. ‘I'v be had 
at this office and trom all uewsdealers, 


100 CANDLE POWER 


sh): 00 A 


—— WEEK 


and expenses easi- 
ly made by selling 
the well-known... 


Magic Gas 


<~MZOEF O-DW > 


FROM COMMON GASOLINE 


am<cpru 


Lamips. 


ENDORSED BY INSURANCE UNDER. 
WRITERS AND THE PUBLIC. 


IN USE EVERYWHERE. 


Best and cheapest 
light known. Good 
avents wanted. Write 
quick for sample lamp 
and particulars. Good 


territory now open. 


THE MAGIS LIGHT CO., 
9-16 River Street, 
CHICAGO, ILL. 


CHEAPER THAN KEROSENE OiL 200 CANDLE POWER 


SUPERIOR ro, ELECTRICITY 


HIO—-F M4-xX= AIGQ-WO yD 


| Printing plate and base. F. J. Wendell 


Latest, Cheapest and Best. | 


| 
| 


| Railway, electric, 


Molding mChing: G, Weiss... 
Mop wringer, E. Peck.... 
Motor. See Seu NEDnLOr. 
Musical instrument, BK. «A. Vapley 
Musical instruments, Teun regulator for, 
W. B. plein vets : 
Napkin holder, IL Pratt. 
Nut lock, W. 11. “carruthe 
Nut lo 1. Doelp.. 
Qi) Cabries, making. A. 
Oleaginons meal. apparatus 
ampening, J.C. W. Stanley 
ie, M. Clark. 
containing 


(reiss : 
for heating and 


tor whisky, “ete 
Strauss. .. 
Pail. dinner, M. Welkee 
Pail, sap. A. A. Low. 
Pan. see Miner’s separating pan. 
Paper bag, L. D. Benner a. 
Paper feeding machine. (Oe 
Paper machine. cylinder, Beveridge ¢ 
Paper pulp from cane brake cane, forming, 
Phillips.... 
Paper lube making machin aN. 
Partitions, sheet metal frame work for, 
Osborn cones nes 
Pencil sharpener. J. U. Lil 
Permutation lock, G. A. Reddick. 
Phosphate roek drier, 0. Coody... 
Photographic film developmg apparatus, 
UPRAIET, oan, canis. hans sama eee aie 
Photographic print washer, D. Argerb 
Piano, cylinder. A. Capra... 
Pipe. See Tobacco pipe. 
Pipe coupling. C. TL. Booth. tala 
Pipe making apparatus. A. L. Dixon. 
Plane, bench, K. 0, Carvin. : <i 
Plant ‘cutter ‘and liter, I’. lack | 
Planter and fertilizer distributer, 
KE. M. King 
Planter, corn. J. W. Berlier i 
Plug or plug switch receptacle. C.D. Platt 
Post. See Fence post. Sigm post. 
Power.trom solar beat. apparatus for OobuUMINE: 
BK. . Mellenry.. 
Power transmitter, D. 
{| Press. See Printiny press. 


convertible, 


nsor Orr 


7. K. Pancoast 

teeding device, R. Wilsor 
11. Maschmeyer..... 
WW. vids 


Pruiting press 
Printing pres 
Pump governor, 
Pyrometer, recording air, 
EO ices sceceats civ ervianscelobteanaate era's coo, 4c678)a4 
Railway accidents. apparatus for 
preventing:. JJ. ae Vaattit'ns. a... . 
D. Robertsor. 
Railway or Hey vehicles, hy 
for, C. Durey 
Railway rail fastening and brace, ¢ 
Railway rail joint. B. G. Braine. 
Railway switch. G. Durehholz. § 
Jtailways, apparatus for lifting and gripping 
ropes. cables. or chains of reper or similar, WW. 
P. Bullivant, . 
Raisin seeder. F. HL. Chase. 
Rake attachment, horse hay. H. Hoppe. 
Ratchet mechanism. %. ‘I. Furbisb.. 
Ratchet wrench and drill. C. F. Anderson. 
Receptacle folding. J Killinger. 
Recuperative furnace. F. Bredel 
Reel. See bisniy reel. 
Register. See Hotel register. 
Regisrering mechanisin. J. Schinneller. . 
Respiration, apparatus tor inducing ¢ 
L. Doyen. P 
Ring. see Cur 
Riveting machine, 11. C. 
Roller. See Cizaretre roller, 
Rotary drier, 1, (srupe.. 
Rotary engine, J. M. Evans, 
Rotary engme. J. 11. Jackson 
Sash lock. Hf, Sparks 
Saw. drags, b. ¥. Nedrow. 
Sawing kerfs, machine fi 4 
Sawing machine. 4, 1. Ifanhart....,, 
Sawing machine. Wood, G. R. Jackson... ayes 
Seale, platform spring ice, J. W. Culmer. 
Schedule mdicator Hill. ai 
Seow. dumping. T. Lawson., 
Seraper for cleaning ditches or trenches, J. li: 
Gregory waeas * 
Sealing: clamp, L. B. “Reet. 
Separator. See Milk and cream separator. 
Sewage, puritication of. O. W. Pfouts, 
sewage treating apparatus, K (a, Wood 
Sewing machine. overseaming 
Sewing machine presser foot, 
Sewing machine presser foot. 
sewing on DCS Juachine tor, 1 On 
shade tixture. J. P: 
shade roiler, spr ae 
Sharpentag machine, razor. i. 2. W nipple. 
Sharpening rock drills, etc., machine to 
Kiniber 
Shaving mug sand brush, If, 
shipping and pgs bu x, Wooden, 
eee 
Shutter worker, EF. 
Sign post and holder. ‘street, 8. 
Siznal system. LW. liman 
Skirt fastener and supporter, combined, H. 


‘Poweli.7! 


. 659,421 
1 659,512 


in pole ring. 
PONICROY see Sin deaaicatiwen ic 
shade roller 


639, 626 


9. 


RE BO Rul 


659,499 


Henle scene ce fein neraknt aes Me cas ee * 659,574 
Sleeves or wheels, apparatus for making ribbed, 
Fis, VRB NAS seri crgeset cide. okt hee das Meyers eae . 


Smoke preventer or consumer, J, A. Beck 
snow guard, roof, C. U1. Gilman. . 2,0... 
soldering machine, W. If. Smyth... 
Speaking tube Lee, combined Teceiver ‘and 
transmitter for, C. KH. Ormsby. 
Spool holcier, J. A. Myer: y 
Spool or bobbin, d. D. Kingsl: 
spoon, self leveltng, Dodd & Gre 
Square, A. P. Dub : 
Stamping device, | ind, 
Starnps. inking pads 
Loeffler. 
Steati boiler, Mallet & Mos ler. 
Steam generator. G. Durr 
Steam motor, J. 11. Fedeler., 
Stone dressing machine. A. F. Jone 
Stool, folding, .. i. Colling............ 
Stopper. see Bottle stopper. 
Stoppers. manufacturing, A. Blumer...... 
Store service apparatus, W VE be Aappy 
Stove, Feeney & Schroyer 
Stove, gas, L. Kahn 
Stovepipe fastener, J. W. Combs 
Strainer, faucet, A. G. De Waldo 
Strainer, sink, E. 8. Duffy 
Strap. See Hand strap. 
Streets, machine for removing dirt from, H. S. 
Farg uhar ; 
Sugar Tactories, lime tank for, K. C. Burr et al 
Sugar solutions, defecating, 8. M. Lillie. 
Surgical instrument, G. W. Shidler 
Suspenders, invisible, E. 8. llalsey. 
Swing, C. K. Hann 
Switch. See Railway switeh. 
Switch operating mechanism, F, A. Ruff... 
Switch turning mechanism, W. L. Sellers 
Syringe, A.C. Eyers 
‘Table. See Adjustable table. 
Tag, metal. J. W. Andere 
‘Tap and valve, Darel . F. Church. 
Target, combination, R. Park.. ‘ 
Yeeth, process of an atvichment for building up 
broken or decayed, J. P. Carmichael. 
Telegraph system, F. D. tae 
Telegraphic messages, perforator 
Buckingham & Germann 
‘Telephone exchange annunciat B. Waller. 
Telephone switchboard annunciatorand jack, C. 


Tellurian, J. H. F. Otto 
‘Thermostat, electric, L. TI. Des Isles. 
Thill coupling. W. C. Shipherd 
Tile base, EI. N. Blunt., 

‘Tile, floor and wall, aA. Plant.. 


: Goi 454 
50.305 


able. 


aN nsects?: -a0eoa's 
Time lock, -Hollar 
Tins containing proyvisio 

comnecting together, 
Tire for vehicles. pneumatic. ua Pp smith... 
Tire for wheels, pneumatic, R..1.C. Mitchell. 
Tire. rubber, J. 1.. Connable 5 
Tobacco pipe. W. R. liale.. 
ool handle fastening, ZV. Furbish. 
Towers, ppt aratus fur raising. Gifford ee iiull 
Tov, M. Shuster 
‘Toy velocipede, Thompson & Evans 
‘Trace fastener, H. P. Childress : 
‘Track cleaner and oiling device, W. Morck et al 
Track clearer. BioKit legis Sscustiseutadaie- cae 
Trap or siphon Mal drains or the hke, Heasselning 

& Rothenbacher Ha 
Trolley tinder and guard, H. C. Wilhams 
Trolley pole base, A. C. Wolfe 
Truck. Meaney & Stover retsene). 
‘Truck bolster. metallic, Posson 
Yruck for autoecars, A. ‘Mublvere 
Truck, ladder. T. J. MacCarthy... 
‘Truing gage. J. KE. Haberlin et al 
Tube making machine, W. C. Beckwith,. 


(Continued on paye 255) 


-900 Washington Street, 


Those who subscribe now 
for the 1901 volume of 


The Youth’s 
Companion 


Sending $1.75, a year’s subs 
scription price, with this slip 
or the name of this publicas 


tion, will receive, 
all the remain= 


Free, ing 1900 issues 


from the time of subscription 


To January 1, 1901, 


cluding the Holiday 
issues, and The Companion’s 


1 9 0 1 “Puritan Girl” 


Calendar, litho- 
graphed in twelve colors, syri2l 


ins 


Illustrated Announcement 
and Sample Copies FREE 
on Request. gd g g g go 


The Youth’s Companion, 
Boston, Mass. 


A Handy Book for Handicrafts-Men 


There is a ‘pocket preceptor’? about ‘Tools—an encyclopedia of information concern- 
ing every tool used in every trade, with an illustratien of it. It contains tool knowl- 
edge in a nutshell and is called 


MONTGOMERY & CO.’S TOOL CATALOGUE. 


The latest edition is printed from new type and contains lots of new matter and 
hundreds of new pictures. Copious index. Pocket size. Free by mail, 25 cents. 


MONTGOMERY & CO., 105 FULTON STREET, NEW YORK CITY. 
The Standard. 


The only ‘Dripless” 
‘Tea and Coffee strain- 


Tor TO 
CATALOGUE 


* 
dyonssnaaee 


j 20%» 
CENTURY EDITION 


PALMER Stationary | 
and Marine Gasoline iene | 
giines and Launciies, Motor 
Wagon Engines, Pumping 
Kngines. 


ca" Send for Catalog, er. NO ely ire soil im 
DS en. No falling om. 
PA LMER BROS. - - _ 2 MIAN Us, co NN. Nickel plated. Mailed 


on receipt of 25 cents. 
Standard Strainer Co. 
Dept. K, 38? Maiden 
Lane, New York. 


GERE GASOLINE, ENGINES 


SIMPLEST BOAT ENGINES MADE 


ABIN+~-OPEN BOATS 


ENGINE CASTINGS. BOAT FRAMES 
GEO.N.GERE YACHTS UncH Wks, 
” GRAND RAPIDS. MICHIGAN. 


NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 


Automobiles and 


GETA MOVE ON YOU 


| With one oF our yes 
TEST MONARCH gus! 
*200.00 


ano UP 


THREE CENTS 
FOR CATALOGUE 


Motor Cycles. 


OPERATED BY 


> Acety lene 6: Gas Burners. 


batt Ae Perfection Lava Burner. 
Lava Highest awards in all Acetylene Expo- 
sitions. Made of one piece of lira. Are 
faultless and every) one tested cout quar 
anteed. CB Send for Price List. 


Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. 


NO Blowing: Sole Agents for By GARDNER D. HISCOX, M. E. 
$ ng. $ i 
Carbonization. eae S. and Author of “Gas, Gasolene and Oil Vapor Engines,” 


Perfect Aligament. 
M. KIRCHBERGER & CO. 
50 Warren Street, New York. 

2 Price $3.00 PosTPaip. 

Thiswork is written ona broad basis, an@ comprises 
inits scope a full illustrated description wit! details of 
tine progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
tc the pleasure and business convenience of mankind. 

The make-upand management of Automobile Vehicles 
of all kinds is Jiberally treated, and in a way rhat will be 
appreciated by tbuse whoare reaching out for a better 
knowledge cf the new era in locomotion. 

The book is up to date and very fully illustrated with 


and ** Mechanical Movements, Devices 
and Appliances.” 


AAX interested in Art, Ar- 
+2 tistic Shading or Coloring 
will do well to write 


The Air Brush Mfg. Co. 


80 Nassau Street, 
Rockford, Ill, U.S. Ae 


VOLT-AMMETERS, 


POCKET SIZE. 


For Vesting Batteries and Battery Cir- 
cuits, Locating Faults, Grounds, ete. 


POCKET 
VOLT: AMMETER 


LMPIGHOLET 


RELIABLE. PORTABLE, various types of Horseless Carriages, Automobiles and 
tT send for Circwlar. Motor Cycles, with details of the same. 
I. M. PIGNOLET, 


About 400 pages. 
Illustrated. 


80 Cortlandt Street, Large 8vo. Very Fully 


FRICTION CLUTCHES 


Ce Send for circular of contents. 
Simplest and Surest. Write for Catalogue. 
EMPIRE MOTOR WORKS, x 


Builalo, MUNN & CO. 361 Broadway, New York 


Puncture ProofFoldinz Boats. ‘Raouted by the U.S. War and Navy Depts. in 

Marcband sept,, 189). Only medal andaward at Werld’s Fair, Beautiful models, 

perfectly safe for family as well as sportsmien’s use. Sails, centerboards. rudders. 

Packs in smallcase. Send 6c. for catalog, 50 enzravings King Folding Canvas Boat Co., Kalamazoo,Mich.,U.S. 


THE HARRISON CONVEYOR Overhead Cable Systems, Coa! and Ash Conveyors, ete., Eccentric Shaking 


Screens, Roller Screens, Elevators, Hoisting Engines, Clam Shell Buckets, Breaker Rotls, Picking Tables, Howe 
Standard Scales, Howe ‘Gas and Gasoline Engines. For catalogue aud prices, address the manufacturers. 


BORDEN & SELLECK CO., 48-50 LAKE STREET, CHICACO, ILL. 


New York, N. Y. 


Y¥. 


—Electric Light and Power Station Equipment, Industrial Railways 


-PERFORATORS OF ALL METALS. 


For Cotton, Oil and Rice Mills, Fertilizer, Mining, C oncentyating Gas and Water 
Works, Threshers, Separators, Corn Sheller and all kinds of Grain Cleaning Machin- 
hinders for Screening Ore, Cou), Stone,, For 
1 special purposes, Special sizes for Coffee 
Perforated ‘fin and Br: 


Heavy Steei and Iron Plates and ¢ 
&, Oil, Gas and Vapor Stoves and a 


gang Roasting Mactinery. 
2m N, UNION SB. 
CHICAGO., i 


OCTOBER 20, 1QOO. 


Scientific 


American. 255 


Support 
Yourself 
While 
Learning a 
Profession 


The International Correspondence Schools, 


Our new circular will show a way 
for you to earn a@ good salary in @ 
pleasant position while learning the 

rofession of your choice. As you 
earm more you Will earn more. ne 
circular is free. You can become a 


Mechanical Engineer 
Electrician 
Architect 


200,000 atudents and graduates fn Me- 
chanieul, Electrical, Stearn, Clvll and Mine 
fing Engineering; Architecture; Drawing 
and Designing; Chemietry; Telegraphby; 
Velephony; Stenographby; Book-keeping; 
English Branches. When sriting statesub- 
ject in which interested. 


“INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Established 1891. Capital 61,500,000, 
Box $42,SCRANTON, PA. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Ilustrated Book. 
*©CAN I BECOME AN ELEC. 
TRICAL ENGINEER?” 


We teach Electricn! Engineering, Electrwe Lighting, 
Electric Rralways, Mechanical Engineering, Mechanical 
Drawing, ur hatte by sul, Institute in- 


orsent rs, n 
ELEG CAL ENGINE IN ITUTE, 
240.242 W,. 23d St, New York, 


THE LAMP OF LAMPS 


For every outdoor purpose the new electric light, 


CLOVER LEAF LAMP 
: doy te fe ite nan apse 


light fer tive” ix 
7 nesmell. Price, with 4 
American Electrical Novelty & Mfg. 
255 Centre Street, New York. 
Write for 1900-1901 Catalogue of Electrical Novelties. 


The Deadly Faucet! 


From it comes the germ-laden 
water carrying with it all the ele- 
ments of disease, but if you use 


The Berkefeld Filter 


the water will be thoroughly puritied_in 
passing througb the cylinders of Infu- 
sorial Earth which retains every atom 
of solid matter. Fasy to clean. Yields a 
gallon of pure water in 4 minutes. 

BE RKEFELD FILTER CO., 2 Cedar St., New York. 


The Pipe of the Century. 
THE. ‘ MALLINCKRODT” PATEST 


NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FORA 
GENTLEMAN’S USE. 


You may appreciate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, foul-smelling pipe, thoroughly 
saturated with poisonous nicotine juices, so bitter and 
disgusting tothe taste. Tbis is effectually remedied in 
the * Mallinckrodt ” where the juices are completely ab- 
sorbed before reaebing the month, and assuring a cool, 
elean and healthy smoke. Money refunded if not satis- 
factory. Prices from 30 to 50 cents each, according to 
size and finish. Over 1U00,00@ sold in 1899 alone. 

Send for illustrated circular “Ss. A.’ with prices. 


THE HARVEY & WATTS CO., 
275 Canal Street, N. Y. Station E, Philadelphia. 


Scientific Physical Culture 
SUCCESSFULLY TAUGHT BY MAIL. 


The Stone System requires only a few minutes 
a day in your own room, before retiring, with no ap- 
paratus whatever. Yourindividual condition care- 
fully considered, and mild, mediuin or vigovous exer- 
cise prescribed exactly as your particular require- 

Mentsand mode of living demand. Intelligent ex- 
ercise will cure or prevent most of the ills to which 
flesh isher. Mr. FREDERICK W. STONE, 
Nirector of Athletics of the Stone School of Scien- 
tific Physical Culture, has been Director of Athletics 
of Columbia College, the Manhattan Athletic Asso- 
ciation, the Knickerbocker Atiiletic Association, 
and is at present acting in that capacity with the 
Chreago Athietic Association, an organization of 
Chicago’s most prominent business men, whose club 
bouse represents an investment of over "$500, 000. He 
is a practical instructor, and at the age of 50 years is 
a physically perfect man. Our ait is to create a per- 
fect development, greater strength and betterhealth 
rather than to produce professional Strong ™Ten. 
Does not overtax thebeart. Both sexes, all ayes 
from 15 to 85-are alike benefited. IWustrated de. 
scriptive booklet and measurement blank sent FREE. 


The Stone School of Scientific Physical Cuiture, 
Sulte 1655 Masonic Temple. Chicago. HL. 


} ‘Tree root protecto: 


| York. 


Twisting macbinery, yarn or thread. Il’. A. Boyd. 
Type casting machines, melting pot for, A. W. 


659,569 


Hanan signs, os decd raat ds patesayene ss 
Vypewriters, tabulating attachment for, 
EMIS Dis20.3 Sacer eee se sn sO * 

Umbrella, folding, C. A. W hitney. 
Urinal, L. D. Lawnin............ .. 
Valve APPEELEUS, auton 
Fischer. 


Valve, blow 
Valve, combination. 
Valve, combined vacuum and 


Chadwick 
Valve gear. L. Steele 
Valve, hydrant, H. I. Neumeyer 
Valve, rehef, C. M. W. Smith...... 
Valve, reversing. S. Forter 
Vapor treatment apparatus, E.R. Ryan 
Vat. See Carbonatation vat. 
Vehicie, motor, B. Bernardi. ... 
Vehicle, motor, A.M. Coburn, 
Vehicle, motor, G. VY. Pilli 
Venicle, self propelled 1 
Velucipede Preston. 
Velocipede ving gea Fe 
Velocipedes, two-speed” wearing sans 

ean. 
vena device, ‘J. Aaron 
Vending machines, electri 

feeding appliance for, Kk. 
Wad seating machine, L. B. Simmons 
Wagon, l. A. Manchester. 
Wagon brake, G. W. Cox... 


yoo nled 


Wagon tail boacd tening, G. K. Daniels 
Waist and skirt adjuster. W. J. Auster 


Washer. See Photographic print wast 
Washing machine, J. H. Bnevge... 
Washing machine, 6. Cc Churchill 
Washing machine. A. 8. & 8. A. Fridolpt 
Water closet flushing device. R. Pauls 
Wave and tidal engine, J. J. Meclutyre. 
Weather strip. G. L. Scoville.......... .. 
Weed cutter, McCorkell & McKache 
Welding macbines. self HLOAUEUINE. C 
_ for electrical. J.C. Perr, Vows 


‘ie 
» 659,417 


COLUUBSANn cota ie Pata etnies 659,586 
Wheel. See Driving wheel. Fifth wheel. Front 
wheel. 
Whisky cooler, M. Gratz........ccccccceesen eecrecee GOAQUB 
Windmili, C.J. Langenbach .. 


Window cleaner, E. Guggenheimer 
Window ventilating attachnient, 8. M. King 


Wire fabric. composite, J. C. Perry... .........6. 
Wrench. See Ratchet wrench. 

Wrench, J. Beermaker 

Wrench, Rk. F. Downe 

Wrench, J. A. Hensler 


Wringer. See Mop wringer. 

Yeast extracts. making. K. De Meulemeester..... 

Aine and copper dm their ores, extracting. C. 
G. Collins... £659,338, 699,340 


699,214 


Badge, M. Forde... 
Bag, A. J. Gibbs 
Bed slat holder, 
Bottle. J. EF. MeGuir 
Brush bracket, rotar 
Car backs, hinge arm for, HL. 3. HL 
Car sill, railway. H.R. Keithley... 
Collar foundation, KE. K. warren. 
Display case. J. L. Felsenthatl. f 
Display fixture tor stores, 11. Roth od 
Game board, Mo lazares..s 0... oe ee cence 
Glass. ornamented sheet or plate of, Brogan ae 
Malloch. 
Hammer. H. 
Hoe. W. B.S 
Meat or ve 
Nebulizer fran 
Pencil holder. J. A. Skz 
Penholder and euivei: op opener, H. 
Pup stock, J. HH. Sehlatly.. 
Railway frog, E. 8. Wilgns 
Refrigerator, P. J. Vanderlinda 
Rein holder. A. FL Siith........ i 
Saw set anc gage. 1. Valentine... 
Sevop. corn cutting. F. B. Crittenden. 


Sharvener, tool. H. Diggs 

sode water tounti R. HE. ELemy rill, 

Spoons or similar auticles, handle fol 
Crowell Jr sees: Bde cits 

Tire, A. Ducasbie.. 


Wilson. 


1 
Wali tie, P. Rieseck... 


TRADE MARKS. 


Beer. lager. Hf. Bb. Haughton 
Boiler cleaning compound, ‘Tl. Smith, Jr 
Boots and shoes, G, 1), simen 
Cleaning materials, certain 
Broth 
Confeciionery. y y 
Dairy products, certain named, K. 1... Mespar 
DOUEDN HIE: certain named, Vater & Company, 
Gesellschaft mit Beschrankter Haftung... 
Exterminators for rats. mice. roaches. ats. 
bugs. American Exterminating Comp 
Flour, J. Micbel.. 4 
Flour, J. R.‘Phomas’ Son 
Flour, wheat. Duluth. Universal Mill Company... 
Food drinks, vegetable and cereal preparations 
for, Nervine Food Company...... 
Groceries, certain named, (. EK. C 
Headache vowders. I. W. Klocke 
Leather currying compound, Vacuum Oil Com- 


Mammed, 


‘and 


pany...... 
Meal preparatien, H-O (Hornby’s Oatmeal) Com- 
pany.. Peers Chet oe Guikan tele ale Mote eee oie Ga 35,218 
Medical compounds, certain named Gold Crown 
Medicine Company.. A « 89,210 
Medical compounds, ce 
grove 33,211 
Medicine for certain named Alpers es, H. B. Sum- 
mers. 35.209 


Optical a Ht tus, certain 
eal Company .... 

Potatoes, Irish “and sweet. Eastern $ 
ginia Produce Exchange. 


Saws, hand, Simonds Manufacturing Cor 


iore Of | Vir- 


35. te 
Shoes, paste or wax for polishing, Whittemore 
Brothers & Company...........0......05 ; a 
Silk, Stirling Silk Manufacturing Company. 
Sirup and sugar, maple, A. A. Low.. 
‘Tea. W. Hill & Sons......... 
Thermometers, clinic. Oelsehlaeger Brot he: 
Tobacco and cigarettes, smoking, American 
bacco Company. ea 


To- 


Varnish. certain named, ‘Com- 
AN oie Sei, Soins ie ounce ja men etre s aon oe eres 25 
Watch muvements, lampden Watch Company... 38,254 


LABELS. 


* B. B. Odell. Jr.” for cigars, Canniff & Waring..... 7,818 
“Crispy Corn Wafers,” for confections, Crispy 
WAKER COMPANY 50k ans ose tye he aaa ease onee 7,816 
“ Erb’s Health Capsules.” for a medicine, L. G. B. 
UPD 2.2): Ss, cash a trettencate oeeagaiaeiwteis o.a- segues “ice aes 7,814 
“La Dominencia,” for cigars, M. Newiander & 
Company 7,819 


“Lobelia Sweet Corn,” for canned corn, United 
States Printing Com pany 
“Natura Artis Mayistra,’ 
Magid Hope Silk Manu 
“ Our Senator.” for cigars 
“ Peanut Relish,” for are 


fur spun silk yarn. 
neiuring Company. : 
B. Smith 
1, KF. W, Freema 


© Pearl-E-Teetb,” for a tooth wash, J. W. 

ATITION Saves hesitate wicket sleds naire sass as heeebia Tas 7,818 
“The Boston,” for candy, Boston Gontechionery 

GOMDANY cert er sores cae econ 7,815 
“ULS. Grant,” for cigars, M. Blaskower.. T8lT 
* Wm. Penn Family Soap,” for soap, } i 

Works » 7.812 
* Yum Yum Plums,” for plunis, C. H. Godtrey..... 7,509 


PRIN I'S. 


“ Francisco Goya,” for cigars, Schmidt & Company.. 267 


A printed copy of the specification and drawing of 
any patent in the foregoing .orany patent in print 
issued since 1865. will be ft shel from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co.. Sél 
Broadway. New York. Special rates will be wiven where 
a large number of copies are desired ar one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
going lis 
if complicated the cost will be a little nore. For full 
‘instructions address Munn & (o., 361 Brondway, New 
Other foreign patents may also be obtained. 


45 | bonds. sold. 


| will arrange with a manufacturer tor exclusive sale of 


. provided they are simple. at a cost. of $40 each, 


ee "It’s on the President § 


It’s on the President 


The patent principle which bas made the President Suspender 

famous can be found on no other suspender in the world. It’s 

the freest, easiest und most stylish suspender ever produced. 
Improved 


President Suspender ‘:: 


is the only suspender made on which the trimmings will 
not rust. Look for the name “President” on the buckles 
of the genuine. 


LOOOOOOOO © 


QOGOOOOO 


on Presidential Vote will be given 


$I 5 500 for Estimates to wearers of President Suspenders. 


464 prizes. Contest closes November Sth. Send for booklet, 
‘ President Pointers’’—free. Fullinformation with each suspend- 
er. For sale by all dealers, or 50 cents, postpaid, direct from 


C. A. EDCARTON MFC. CO., Box 222, Shirley, Mass. 
ISSIDIVSOSOOSOOOOOOOODOCOOSIOOO 


KING MARINE ENGINES |(CE 


Kor immediate delivery in 4,9 and 16 H. P. sizes. 


9.OOO 


MACHINES, Corliss Engines, Brewers’ 
and Bottlers? Machinery. THE VILTER 
MFG. CO., 889 Clinton Street, Milwaukee, Wis. 


Special Prices. \ ‘ee ye EE 
CHARLES B. KING, DETROIT, MICH. YPE WHEELS. MODELS & EXPERIMENTAL WORK. GMALL MACHINERY 


za 


OVELTIES & ETC. NEW 70) STENCIL WORKS 100 NASSAU ST N.Y. 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 


DEL # UNIO ODEL WORKS 
B MODELS 1S union moors work 


GAS ENGINE CASTINGS. 


Materials and Blue Prints. Write for Catalog. 
PARSELI: & WEED, 129-131 West 3lst St. New York. 


MORAN FLEXIBLE JOINT 


tor Steain, Air or Liqnids, 
Made in all sizes to stand any desired 
pressure. i 
Moran Flexible Steam Joint Co., Inc‘d 
Mi ‘Third Street, SLOUIS WILEE: Ky. 


MERITORIOUS INVENTIONS | 


financed or patents sold outright. Capital furnished 
|} for good emerprises at_5 per cent. Stock companies 
formed and intiuential directors procured. Stocks and 

We transact all business on commission 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, New York, 


h 


CATALOGUES FREE 


——| INVEN TIONS Peyetepes,, Piacea 
SINeCSBe. 
Designing Special Machines’ a Draughting. 
50 YEARS’ ERNEST w. GRAEF, Mech. Engineer, 253 B’way, N.Y. 
EXPERIENCE 


NEW METHOD for LIME BURNING 
WANTED. 


By oil or electricity, more economical than present wood 
process. Also any method to utilize kin fires to make 
power. Address Box 216, Providence, R. I. 


WwW ANTED—A man capable of designing dies for: special 
forms to be forged in Bulldozer and under Drop Ham- 
| mer, and capable of die sinking. To suitable party 

steady employment. Give reference, and state experi- 
ence and wages expected. Address Box 782, Marietta,O. 


D'AMOUR & DALE MACHINE CO. 


WORTH . NEW YORK 
PATTERN AND MODEL MAKERS. 


T U R Bl N FE TOS LE REL 8 Soc = 


Ww ANTED for Export to Germany. 
‘Yop Desks made by trustworthy manufacturer, 
to ERSTE RHEIN. 
Rhein, Germany. 


TRADE Marks 
DESIGNS 
CopyYRIGHTS &c. 
Anyone seltiing a sketch and description may 
quickiy ascertain our opimion free whether an 
Tis probably patentable. C omnunica. 
sstnictly coutidential. Handbook on Patents 

serit tree, Oldest agency for securing patents. 
-atenis taken through Munn f Co. receive 
special notice, without che inthe 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
eulation of any scientitic journal. ‘Perms. $3 a 
year: four months, $1. sold ey all newsdealers. 


MUNN & Co,36: 8roaaway. New York 


Branch Office. 623 F St.. Washington, D. C. 


Standard Roll- 
Apply 
Kisschrank Fabrik, Meblem a. 


FOR SALE —MachineShop, brass and iron foundry 

« not large but well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man wkto would know what. and how 


3 | to manufacture, with somes Capital, can buy this plant 


en very easy terms, Add 
WATERTOWN ™M re CO., Watertown, Wis. 
how tomake @ aday 


a > aDay Ss ure absolutely suze; we 


o furnish the work and teach you free, you work in 


the locality where you live. Send us your address and we will 
explain the business fully, remember we guarantee aclear profit 
o£%3 for every day’s work,absolutely sure. Write at once, 
ROYAL MANUFACTURING CO. Boxr354y Deteolly Bn Bich, 


MACHINERY BARG INS 


ARC LAMPS. ait KINDS AND SI 


oF DYNAMOS.ENGINES,MOTOR Se 
CORRESPOND WITH US TO BUY OR SELL. 
HOMPSON SON & 62.105 LIBERTY ST. NY. 


Instruments, Drums, Uniforma, 
& Supp.ies. Write forcatalog, 445 
illustrations, FREE; it gives in- 
formation for musicians.nd new 
bands. LYON & HEALY, 


383 Adame 8t. CHICAGO. 


D. L.HOLDEN: 


1336 BEACH St. PHILADELPHIA Pa. 
OLE MANUFACTURER 


EGEALED 


SCE FIRST PAGE 


Sendus your addresg 
andwewill showyou 


ICE MACHINES 


SCIENTIFIC AMERICAN SEPT.2.1399 


LIFELIKE ARTIFICIAL EYES. 


Our KMOWEL eyes, made specially to 
match the natural, defy detection. Write for 
prices and full particulars. W.'l..GHORGEN, 
Dept. A, 32 East 23d street, New York City. 


| INVENTOR of well-known money making devices, 


ELECTRICAL 


Patented Article (sheet metal) uf exceptional merit, 
Large demand, liberal terms, and an opporgunity to se- 
cure money taking article. Add. L. Box 173, New York 


5 greater percentage 
of good eggs with less attention or at less’ 


expense. Our catalogue PRINTED INS 


| LANGUAGES tells all about it—illustra- 
3) tions, descriptions and prices, Sent for 6G» 
DFS MOINES INCULATOR ©0., 


Box 75 . Des Moines, In. 


READY OCTOBER 20. 


Tie PROGRESS OF INVENTION = 
oé IN THE NINETEENTH CENTURY 


By EDWARD W. BYRN, A. M. 


LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAIL, POSTPAID TO ANY COUNTRY 
IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00. 


Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself for more than half a 
century, to chronicling the great inventions and discoveries of the present century, and to worthily commemorate 
the completion of the nineteenth century its publishers are about to bring out a scholarly and interesting volume 
which will present in concrete form the great scientitic and engineering acbievements 
of the century. ‘The chapters give a most comprehensive and coherent account of 
the progress which distinguishes this as the * golden age of invention,” resulting in 
industrial and commercial developmert which is without precedent. A chronological 
ealendar of the leading inventions is one of the important teatures of the book, enab- 
ling the reader to refer at a glance tu the inventions and discoveries of any particular 
year. The book is printed with large type, on fine paper, and is elaborately illustrated 
by 800 engravings and is attractively bound. 

Livery reader of the SCIENTIFIC AMERICAN should possess a copy of this unique 
and timely publiention. 

Tbe following is a brief Table of Contents. 
II—Chronology 


Chapter I—The Perspective View. 
of Leading Inventions of the Nineteenth Century. Ili—J‘he Electric 


Telegraph. IV—The Atlantie Cable. V—The Dynamo and Its Applications. VI- The 
Electric Motor. VII—The Electric Light. VIII—The ‘Telephone. I\—Electricity, 
Miscellaneous. X—'The Steam Engine. XI—The Steam Railway. XIl—Steam Navi- 


gation. XITI—Printing. XIV—The Typewriter. 
The Reaper. X VII— Vulcanized Rubber. 
XX—Medicine, Surgery and Sanitation. 


XV—The Sewing Machine. XVI 

X VIII—Chemistry. XIX—Food and Drink. 
XXI—The Bicyele and Automobile. XXII— 
‘be Phonograph. XXIlI—Opties. XXIV—Photography. XX\V—The Roentgen or 
X-Rays. XXVi-—Gas Lighting. XX VII-Civil Engineering. XXVIIT Woodworking. 
XXIX—Metal Working. XXX-—Fire Arms and Explosives. XX XI—Textiles. XXXH—Ice Machines. 
Liquid Air. XXXIV—Minor Inventions. XX XV—Kpilogue. 

A full Table of Contents. with samples of illustrations, is now ready and will be sent free to any address, and 

the book will be ready Jor distribution October 20th. 


MUNN & CO.,, Publishers, Scientific American Office, 361 Broadway, New York. 
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“MADE AT KEY WEST— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST. 


c= 9 ee 9p erp ne ae 0 ee ee ee ee 
a 


TO 
PROPERTY 
AND 
LOSS ‘OF: LIFE 
AND 


y INJURY 
te 7 ae TO-PERSONS 
Ae CAUSED:BY 


3 INsv 
STEAMBOILER-EXPLOSIONS ! 
J-M-ALLEN-PRESIDENT “WB PRANKLIN - ViCE PRESIDENT! 
J-B-PIERCE*SECRATARY F-B-ALLEN « 2°Vice PResipent|é 
LBBRAINERD. TREAS. LF. MIDDLEBROOK. ASSTSECY)£ 


DON’T INVEST 
YOUR MONEY 


in an automobile until you have thoroughly investi- 


Poe ie te tt 
ee) 


gated the subject. | 


Those who undcr- 
stand these ma- 
chines best admit 
that the 


WINTON 
MOTOR 
CARRIAGE 


is superior to all 
ethers in appear- 


E ance, in speed, in 
Price 81,200. strength and in 


sifety. It costs about ¢ a cent a mile to run and js easy 
to operate. Hydro-Carbon system. Send for cataloguc. 


THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio. 
Eastern Department, 120 Broadway, New York City. 


“AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


UNDERTAKES ?:—The manufacture of Automobiles and Motor- 
Cycles. The examination of Automobile patents. To enlist capital 
for the development of inventions, 

FURNISHES:—Specialists to make thorough examinations of 
patenta: Experts to test motors nd automobiles. Opportunities to 
Hventors to present property their propositions to concerns willing 


to consider and to undertake the same. 
PURCHASES: —All meritorious pat s anid inventions 
relating to motor-cycles,usuturs, years, a il their parts. 


F. B. HYDE, Secretary. 27 William St.. New York. 


CHARTER ENGINE 
Nal N ACE 


BY Any One 
FoR ANY PURPOSE 
FureL_L—Gasoline, Gas, Distillate 
Stationaries. Portables, Engines and 
Pumps, Hoisters 
(> State Your Power Needs 
CHARTER GAS ENGINE CO., Box I4B, STERLING, ILL. 


ALVAN CLARK & SONS, 
Makers of the famous 
YERKES, LICK, PULKOWA, WASHINGTON, 
PRINCETON, HARVARD ana other ‘Telescopes. 


Our new Equatorial, $150. 3-in. aperture. 
Circulars ou application. 


CAMBRIDGEPORT, MASS. 


This Little Instrument 


plays the Organ better than most people after 
ten years’ instruction and practice. It is called 


The Improved Maestro 


———__—— 
because it is the master player. 
It will play Hymns, Popular Songs, Church 
Voluntaries, Dance Music, Overtures, etc., on 
Any Good Cabinet Organ; and You Can Play It. 
Ree PRICE, 840 
Profitable Business for Good Agents. 
THE MAESTRO COMPANY, Box C, ELBRIDGE, N. Y. 


CROSBY’S 
CLOVES 


Factory to Family by mail post-paid. 
00 black gauntlet fur gloves; ladies’ Mocha 
kid gloves in any col or $1.25; men’s Mochaand Rein- 
deer gloves unlined and silk lined $1.50 to $2.00; many 
other kinds ef gloves and mittens 60 cents and _ upwards, 
all in illustrated booklet ‘‘Glove Pointers.” Natural 
B lack Galloway, Calfskin, and other fur couts; 
Galloway whole hide robes, Taxidermy and Head Mount- 
ing in booklet ‘‘Moth-Proof.” Doyou want hidesor skins 
tanned for rugsor robes? get our “Custom Tan Folder.” 
We also buy raw furs. 

THRE CROSBY FRISIAN FUR COMPANY, 

L1G Mill Street, Rochester, N. Y¥. 


Our great $3. 


F BRAINS | 


IGARS 


Seientitic 


Aitevican, 


WALTHAM WATCHES 


Over twenty-five years ago the 
American Waltham Watch Company 
stated that “350,000 Waltham 
Watches are speaking for themselves 
in the pockets of the people.” 


To-day EIGHT 


MILLION 


Waltham Watches are in 
use throughout the civilized world. 


** The Perfected American 
of interesting information 
free upon request. 


Watch ”’, an illustrated book 
about watches, will be sent 


American Waltham Watch Company, 
Waltham, Mass. 


Watches! Watches! 


If_you_wish to see the latest thing in 
Ladies’ Watches, send for 


THE BLUE BOOK. 


Or_if you are interested in Men’s 4 
Watches, send for 


THE RED BOOK. : 
We will be glad to send either or both 
of these attractive books, free. 
THE NEW ENGLAND WATCH CO,, 
37 Maiden Lane, 149 State Street, 
New York, N. Y. Chicago, Il. 
Spreckels Building, San Francisco, Cal. 


ALL ARITHMETICAL 
PROBLEMS 
solved rapidly and accurately 
by the Comptometer, Saves 
60 per cent of time and eutire- 
ly relieves mental and ner- 
vous strain. Adapted to all 


z| 


a Sa | commercial and_ scientific 
— ee computation. Why don’t you 
Mee getone? Write fur pamphlet. 


FELT & TARRANT MFG. CTS. 


NEW 
IMPROVED 


Microscope for Projection. 


New metal 
track plate 
with keys 
to unlock 
standard 
and change 
instantly — 
combining 
also polari- 
scope and 
stamoscnpe. 

New series 
of 


projec- 
> tion objec- 

Sa tives, with 
flat field, well lighted and clear definition. New sub- 
stage condenser on anew system. Illustrated circular, 
catalogue, etc., free. 


QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa. 


= NICKEL 


AND 
Electro-Plating 


Apparatus and Matertal, 
THE 
,Hanson & VanWinkle 
Co., 
Newarli. N. J. 
186 Liberty St., N. Y. 


Send your business card 
for 160 p. 189% catalogue 


30 & 32S. Canal St 
Chicago. 


52-56 ILLINOIS ST. CHicaco. 
The “NEW GEM” itazon’ 


shaves the mildest as well asthe strongest 


Rax 
the face. It is the Simplest, Safest, and most | 
Perfect shaving device ever invented. 1! 
practice required to get the best shaves and with 
he Automatic Stropping Machine the 
Blades are always kept in keen cutting order. 


Ss 


Highest Award Paris Exposition 1900 
PRICE - - % 
Razor, with 2 blades, in Handsome Morocco Case, fi 
ser, With 3 blades, in Handsome Morocco Case, 
beards without the slightest danger of cutting | Automatic stropping Machine, with Strop, - 
Catalogue of complete sets mailed free. 
No | Satisfaction guaranteed or money refunded 
At the Cutlery and Gent’s Furnishing sture, insist upon 
getting the “New Gem,” with a guarantee ticket. 


The Gem Cutlery Co., 33 Reade St., N. Y. 


Razor in Tin Box - 


WED SY wy 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 volt 
electric circuits for small furnace work. By N. Monrne 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings vn a large scale, and the fur- 
nace can be mide by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No, 1182. Price 1@ cents. 
Kor sale by MUNN & Co.,, 241 Breadway, New York City, 
or by any bookseller or newsdealer 


N International 
Jury of twenty- 
five members at the 


Paris 
Exposition 


urand Prix 


Smith Premier Typewriter. 


No HIGHER AWARDWAS POSSIBLE and, 
in the language of the Jury’s Report, it 
was given" FOR GENERAL SUPERIORITY 
OF CONSTRUCTION AND EFFICIENCY.” 


Che Cypewriter Exchange LE 


14% Parelay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandoite St., 
KANSAS CITY, MO. 
209 North 9th St.. 
ST. LOUIS, MO. 
432 Diamond St.. 
PITTSBURGH, PA. 
3 3 West Baltimore St., 
BALTIMORE, MD. 
536 California St., 
SAN FRANCISCO, CAL. 
We will save you from 10 
to 50% on Typewriters of allmakes. Send for Catalogue. 


ACETYLENE 


DO YOU KNOW that the most light, 1east trouble, 
greatest comfort can be secured by USI good burners. 
The best burner is D. M. STRWARD’S WONDER, 
Write, inclosing 25 cents, for sample. 

STATE LINE ‘ALC CO., Chattanooga, Tenn., U.S. A. 


par CHBESLYEG 
7 CUAMPSALLS Sue 
RESTFUL SLEEP 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 


Mattress with Pillow attached. Also 


Style 61. Cam 
showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
EE Send for Illustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 


: el | 
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RIDE 90 
SEN. 


DO FOR BOOKLE 


INVENTORS’ MERCANTILE BUREAU 


and Introduction of Patent Novelties. 


ORROW 


FITS ANY CYCLEYQ.O,O000 IN USE 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 


MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C9, ex@rna* Wy. 


all toreign countries. 
Send Model and Plans and we will make you an offer, 


COASTER 
BRAKE. 


BOX X, 


320 Broadway, New York, with correspondents in s 
Have facilities for the Manufacture | ertion. 


OCTOBER 20, 1900. 


we}iaSTOS 


ROOFING MATERIALS [Absa Clot Al Pea IPE 


A Christmas Present — 


of a HAYNES-A P- Price 
PERSON AUTU- 
MOBILE would be $1,500 


very appropriate for 
your wife, and then 
she would be up to 
date. I'he wealthi- 
est and most fash- 
ionable copie are 
buying them for 

Christmas __pres- 
ents. All our , 
Automobiles are 
furnished with 
powerful double ° 
eylinder, vari- 
able speed gaso- 
line engines. —_ 
"he most reliable power on earth. Buy your Automo- 
bile from old and experienced builders. We are the 
oldest in America. Immediate delivery. No Agents. 


THE HAYNES-APPERSON CO.. - KOKOMO, INDIANA. 


JESSOP’S STEEL amazgee 


Grand Prix at 

Paris, 190®, 
for Excellence in Quality and Workmanshib. 
NEW YORK OFFICE, 91 JOHN STIREE'T, 


Williams’ 
Shaving Stick 


THAT WONT DRY ON THE FACE™ | 


“THE ONLY KIND 


SOLD EVERYWHERE. 
Williams’ Shaving Stick, 25c. 
Genuine Yankee Shaving Soap, 10c. 
Luxury Shaving Tablet, 25c. 

Swiss Violet Shaving Cream, SOc. 
Williams’ Shaving Soap (Barbers’), 6 
Round Cakes, 1 1b., 4@c. Exquisite also for toilet. 
Trial cake for 2c. stamp, 
The only firm in the world making a apecialty of 
SHAVING Soaps 


THE J. B. WILLIAMS 


Pp 
LONDON PARIS Glastonbury, Ct. 


DRESDEN SYDNEY 


PHYR MAGNESIA 


PLASTIC COVERING, 


Unequaled as 4a non-conductor of beat for use on all 
steam and fire heated surfaces. 


Guaranteed to cover 4()square feet, flat surface, 1 inch 
thick, and weighs only 60 peunds per bag. 
Magnesia Asbestos Moulded Sectional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 


Asbestos Cement, and a complete line of insulat- 
ing materials of all kinds. Kor prices address 


THE CORK FLOOR AND TILE CO., 
139 Congress Street, Boston, Mass, 


The ‘‘ Wolverine ’’ Three Pde 
Cylinder Gasoline Ma- } alogue. 


rine Engine. 
The only reversing and self- 
starting yasoiine engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration, Absolute: 
ly safe. Single, double au 
triple marine and stationar 
motors from %& to 30 H. P. 
WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 


Acetylene Gas Lighting 


Reduced to the most 
Efficient, Safest, Simple 
and Economical Use. 


We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of Hire Underwriters. 
Standard sizes l) to LVlights. Ex, 
clusive territory given to responsi. \ 
ble agents. Correspond with = if 


NIAGARA FALLS ACETYLENE GAS MACHINE CO., 


Niagara Falls. N. Y. and Canada. 


Money. 


Tee 


All varieties at lowest prices. Best Railroad 
Track and SYAEOR oF Stock Scales made, 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycles, Touts. etc. Save 
Lists Free. CHICAGO SCALH Co., Chicago. Ih 


woeienidies You have felt the 
a > = numb soreness, the 
- tired feeling after a 
long ride. The sad- 
\ dle was the cause 
of it. Justtrya 
Barron Automatic 
Self Adjusting 
Bicycle Saddle, 
whichis construct- 
ed on hygienic prin- 
ciplesand combioeg 
health, comfort an@ 
beauty. Prevents 
No pressure Or friction, 
Made of aluminum. Saves one-third ex- 
Can be readily converted into a rigid saddle. 
BARRON SADDLE CO., Palmyra, N. Ve 


Price $3.50. 


pressure on all sensitive parts. 
no serenesy. 


